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BASIC FLIGHT CRITERIA - PACE OFF

PART l-A

A,

Py 1 May 1938

Wttt

IFTRODUCTLON

It ie the vurnose of thir report to datermine the serodynamic

characterintics of tha complete airplane (pack off) and to

determine the critieal loade on the comvonsnt narts for design

?n§ stress analysis in gocordance with the requirements of rafarence
2).

This renort is dirided inte four partm: Part I consistn of genarsl
{nformation and includes a summary of the eritical loads and Aesign
data; Part II conslats of the dsterminntion of the narodynanie
charsrctariatics of the complete airvlans {pack=cff) and the critieal
loads on the componsnt parte for symmstrical flight, considering
pitch only; Part IIl covers the aercdyn:nic charactsristins af the
complets airplane and the critiesnl loads on the vertical t4il surfaces
for asymmetrical flight, conmidering yaw only; and Part IV covers tha
detarmination of the nerodynamic cheracteristics of ths airplasne and
the oritical loads on the wings and ailerons in asysmetrien) flight,
considering roll only. The four parts combined forx one report,
"Basic Flight Criteria®, Volume II, Puck Off, It should be appraciated
that this report, Volume II, covars only pack-off configuration,
Volume I of thias samAt renort has been issued on 15 Harch 1949 and
covers pack-on configurstiorn.

Throughout thile report 411 raferancea to power conditions means
militsry vowsr. Flap down conditiuns are analyzed for 40O flap
deflaction only.

The XC-120 airplane is a modified version of the C~119B nirplane

and features a dstachable cargo compartment with both front and

raar loading nrovisions, which {8 called the "nack®. The comonrt-
ment provided for wilot and crew members iz of course not datach-
able and is designated *orew nacalle®, The finelsse conatata of

the "pack® nlus the *crew nacelle®., Due tc the peculiar config-
uretion required for the dsumehadble Poank® s quadricycle laniing
pear is required. VWing incidence has been incrsnssd from 3o (f=110H)
to 70 at the wing root choerd.
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R107=01k
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P.\(.‘)Nl ritE 2

APPROVIE 1hy

BASIC FLIGHT CRITERIA - PACK OFF

PART I-A

ISTHOICTION  (Gont.)

vare 1 May 191&9-

REVISED

This report is one of a series of serodynamic reports

in vhich the characteristics of the component parts

are spumniied and expanded in order to defins the oper-

ating characteristics of the complete airplane. %The

complete series of reports are as follows:

¥airchild Mo, Model Title

R1078-001 XC-120 Estimation of Lateral 3tability
Derivatives

R107-012 X0~120 Basioc Aerodynamic Data

R107-013 XC~-120 Maneuvering Horigzontal Tail Loads

Volume I -~ Pack On
Yolume II - Pack Off
B107-014 X0-120 Basic Flight Oriteria
Volume I - Pack On
Volume II = Pank Off
R107-015 X(~120 Air Load Dietribution
Yolume I = Pack On
Volume II - Pack 0Off

R107-016 X0=120 Performance Caloulations
R107=-017 XC-120 Analysis of ¥Wind Tunnel Data
R107-018 X120 Analysis of Stability and Comtrol

Yolume 1 - Pagk On
VYolume Il - FPack Off
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HUVEI

BASIC FLIGHT CRITERIA - PACK OFF

PART 1-B
B. NOMENCLATVRE

All nomenclature used hsrein conforms to the nomenclature
as used in references (1) and (5).

¥here pressurd disiridbutions are determined the nomenclature
of refersnce (1) applies in addition to the abovs.

Figures 1 and 2 present & physical picture of soma of the
more important dimensiona and distances.
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REPORT NO. B107-024 FAIRCHILD AIRCRAET DIVISION PAGES) PAGE &
MOD! m"m PREF. BY CHECKED BY APPRO nye
(i sASIC FLIGHT CAITERIA - PACK OFF pare YYey 1848 .
Subject =~ Do . e e - YR 1) 2 1 N
PART I - C
c. SUMAARY OF CRITICAL LOADINGS YOR STRESS ANALYSIS
This section summarises $he critioal loads on %the
component parts as determined in the main body ef tre report.
Spanvise and shordvise pressure dlstritutions for She critical
conditions are presented in referencs (7.
1
i X
FA- ROG- 23 )
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MODEY, XC-120 | ruxrasmp oy CHECEED BY APPROVED BY

EAEY

L]

pate. . 2 May 1949
Subject i—. RASIC FLIGHT CRITRRIA - PACK OFF . REVISED.

PART I~-0-1
1. fomstricsl Fiieht - Piten
[ ".3
|

The wing loads as determined in Part II-1 are tadu-
lated Delow.with the possidly critical conditions.

Condition | Power

1. FHAA off 3 54000 2.0 1.4010 | 176.9 |162,361] «11,829{ 103,383

(1) Upper surface in ooupronlon. (2) Lower surface in temsion, outer pansl.
(3) Front spar, outer pansl, (4) Rear spar, lower ca.p. conter seolion.

(8) Cuter pansl to center section svlice, fron
3. PLMyg off | 1 | 84000 | 3.0 | o761 ] 285 lm 'ml 7,174| -229,631

, (1) Upper surface in ocompression. (2) Outer panel ¥o center sectlon spliocs,
frons and rear spar. (3) Lower surface in Sension, ceater section.
(4) Front spar, lower cap, center section.

3. Flibyp| off [ 1 | 54000 | 2.498 3934 |831.s 158.&4 15.072' ~388, 895
(1) Rear spar, outer panel. 7 4
4, ¥HAL ' ot l 1 | 64000 | -1.5 -.561!0]176.3 -az.ns]-u.zaa[ 101,637

(1) Lowsr surface in compression. (2) Upper surface outer panel to osher
section splioce.

8. Mypl off | 7 | 54000 | -1.079 |-.0387 |331.2 -15,954 388( -358,096

Oulor pansl skin splices. '

6. m-um
lon | 6 |70 | 3732 | .ovea|oss |10.988l .77 -220,e3
Local attachzanis of weight 1liems.

7. PHAA | off &13 54000 | 3.0 1.761 | 1566.4 |158,997| -16,205| - 79,987

Special leading sdge conditions.

B, EHM off &13 54000 | -1.5 ~.709 |189.5|~84,837] -16,;545] - 83,183

Special leading sdge conditions.

FA- 80G- 273
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Subjectr_... BASIC FLIGHT ORITERIA - PACK OFF

PART 1-C-1
a. (eont.)

The positive lift coefrioclient glving the wost forward
center of pressure corrsspondes to PHAA conditions in the %able on
the previous pags. ‘

The 11ft cosfficlent giving the maxisus positive limit
load at YD or VH corresponds to the PLAA sondition. .

, The distridution giving the maxirum negative load on the
forward 20% of 4hs wing corresponds $o conditions 1 and 4,

Conditions 7 and B8 correspond to the momentary increass in
leading edge loadings oscurring in socelersted flight on the forward
20% of the wing.

b. Allerons

. The alleron loads in symmetrical flight ars thome ocourring
vhan the ailerons are neutral and are not critioml.

o, Alleron Taby

The aileron irix and dalanse Sad loads are considered under
aaymmetrical flight - roll.

d. Xaps

The average load on the flaps as determined in Part II-L is
140,72 lbs/eq/ft. The load is 150.6 1ds/sq.ft. on the flap area in the
slipstream and 107.39 1be/aq.f4. on the flap ares oudside of the slip-
strean,

e. Horizontal Tail

The maximum horizontal tail dalancing loads as dstermined
in Part II-E, are -12,028 1bs. vith power off and ~13,674 1lbs. with :
power on under the following sonditionst '

Condition | Power | C.0.|Oross |[Adrplane e J. uz 9,4 |Horisontal
Loe. Welight| Load deg. deg. qh ‘T Tail Loads -~ lbs. ‘
Abs. L Fagiax

NLAAyy off 7 |54000 |-1.078 |-7.44 | B.36 (331.3] 1.00| -12,526

¥LAAyp on | 7 |64000 |~1.079 |[-7.36 | 7.78[331.3]| 1.,00| ~13,574

FA- KOC-2.7%
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The maximus load on the elevator irim tad as detsrmined in

Part Il-N-l is 94.3 1bs/sq.ft. of %ab avea,

The maximus 1084 on the elovator spring tab as shown in

Part 11.M-3 &s 82,2 1bs/sq.f8. of tab. area.

FA- BOC-Z273
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| _MoD XC-120 | pyeramen ¥ CHECKED BY AFPROVED BY
pare b Mey 1849
‘1 Subjeet:— BASIC FLIGHT GRITERIA - PACK Ol‘l‘ 1337 231 + S
PARE 1.0~ ° N
o. Horisontal Tail (Cont.)
The maximum horizontal $ail loads occurring with a 50 fps
gust as detormined in Part II-M-2 4is -14,455 1bs, with a negativs gust
and the following conditions,
Condition Power| G.C. Gross [Airplane | , S i~ Shs Total Horix.
loo. |Weight| lLoad al.“ tos. |wn | @ Tail Loads - lbs.
Loads | Tactor g | ek Oust & Balance
Gust On 1 54000 1.0 -7.693| 6.26 | 285 | 1.00 -13,218 -
fhe maximin maneuvering tail loads as determined iR ref-
erence (13) are 10,272 1bs. and ~7687 1lbs.
Condition{Fower| C.0.|Gross [Airplane % g S "Wee s Total Hoprisx.
Loo.|Weight| load | L “; wh| g Tail Load ~ 1bs.
__Yaotor
Naneuver-| On | 36% {64000 | 3.0 73| 13.796| 167 1,117 | 10,272
ing MAG,, :
hxo
Upps.
Maneuver-| On | 20% | 54000 | 3.0 1.40 | ~13.80] 167] 1.117| 7,687
ing MAC,,
Max.
Lower|
£, Elevator Tads
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f BASIC FLIGNT CRITERIA . PAOK OFF DATE..
Subject:— emrenne REVISED........ oo,
PART I-0-2
2., ASYMMRTRICAL FLIGHET - YAW
a. Yortioa) Tail
The critioal vertionl all loads as detersimed in
Fart III.D are as follows!
The vertical tail load for a mide gust of 5O fps
wvith initial angle of attack of the vertical tail zero and serc yul~
der deflestion at Vy 1is B594 lba. per vertioal tail.
Condition Power O(T‘ 561, VIF h.s Yortical Tail
dsg. | dag. 'ph q Losd ~ lbe,
5O fps
81de Gust| On 7.3 ¢] 265 1.029 8594
Yor sero yav with ons engine desd and the othutnxun
delivering military power (same as take~off power), the maximum load on
the vertfocel tail in $he slipatrean of ths operating engine is -~1176
1bs, The maximum load oxn the other vertioal tail is -828 lbvs,
Condition| Power ¥yt |J, v ‘ Qv Yertical Tail
deg. Ader. nt q . load -~ lYs.
dexro - On
Yaw Operating 0 (-16.1 | 100 | 1.43 -1176
Bagine
Bide
ero - [ofr 0 (-168.11] 100 | 1,00 - 828
Yaw Dead
. Engine
Side
FA- OO~ 23
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PART I-C-3

3a. Yarsdcel Tl (Cont.)

gust load additive.

Tor mere yaw, single engine operation at maximum speed for
this ocondition, plus a gust of 30 fps, the maximum load on the vertical
tail in the slipetresanm of the operating angine is 3338 1bs,, with the
The maxisun load on the other vertical tail is

«3200 lbs., with ths gust load additive.

REVISED

Condition Power X vt Ja Vo Syy Versical Tail
deg. | deg. |mph Q Load - 1lbs.
Zero Yaw On - -5,833| -3.323 ] 300 1,043 -3338
30 Ips Operating
Oua$ Ingine 84ds
Zoro Yavw ore ~ ~5.833| -3.33 | 200 1.00 «3200
30 fps Dead
Guet Engine qun

Yor 5° yaw two engine oparetion with the resulting rudder
defleotion at Vp the maxisum load on each vertieal %ail is 1390 1bs.

Condision Pover | ¥ S YT | ayy |Versieal Tati
: ‘xx' deg. | mph P Load &~ 1ds.
© 5% Yaw on 4.337 | -6.76 | 831.3 | 1.016 1290

For B° yav two engine operation with sero rudder deflection
at ¥y, the maxismum lond on each vertical tail is 8150 1bs.

Condition Power | ¥yy |, | vloo | Gt | Vertieal Zail
dag. dsg. | mph Q Load - 1bs.
5° Yav On 4337 O 231.3 | 1.018 5180
FA 800-.27%
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PART 10~

Y. Eudder Tabs

The waximam loads on the sudder ¥rim and spring tabds
as determined in Fart 111.E 314 nol exceed the minimum design require~

ments of 50 lbs. per sq.f$., therefore, the rudder %b loade ars the
niniwum of 5O 1ba/sq.18. '
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|
i
!
8
PART 1-0-3 i
i
3. ASGIMETRIGAL PLIGHT - ROLL
i
s. Allerog joads ;
The maximum aileron load, determined in Part IV-D, ‘
obtained in meeting the required rates of roll is 5
«=1515 lbs, and ocours at Y/& = 212 mph on the E
right atleron with J,. % <glo (Loft aileron dag
= $120). %
CGopdition Alleron Airplane Load Allerca Load vie , _‘-
Deflection Tactor ibs, mph e
PBv, .08 -2k0 -1.0 ~1515 212 1
2
{
b. Ailerop Tabs
The maximum loads on the aileron trim and balance tad
as deternined in Part 1Y = did not exceed the minimum
design requiresents of 50 1bs./sq. ft. Therefore, the
aileron tab loads for design are the minimum of 50 1bs./sq. ft.
j
'S
i
5
)
i
FA- B0C-27 :
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PART l«D
D. AIRPLAKE POLAR DIAGRAN

The airplane polar diagram for the cosplete airplane
, . as deterained by the addition of the 1ift and drag

coefficient of the component parts is shown on figure
3 for flaps and gear up.

Fa- Qo( -2
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_BASXC FLIGHT CRITEBRIA - PACK OFF

PART I-D (cont. )

A comparison of the airplane polar dlagram as determinsd
by the addition of the 1ift and drag coefficiente of the
component parts with the eirplane polar diagran obtained
by correcting a 0-82 flight test polar for the change in
configuration between the 0-82 and X0-120 airplane 1s
shown on figure U,

The polar diagram as determined from corrected avallabdle
wind tunnel dats is also shown on figure 4 for comparison,
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PART I}
E. LOA [9) ONS A O OX;
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LOF FAIRCHILD ESGINE & AYRPLANSE (OK1OL s Uy !

Loading Conditions

In accordance with reference (2) the loading conditions
considered are presented in the table immediatsly following.

0. 0. Locations

The basic center of gravity locations weres selscted as 20%
and 28% of the msan merodynamic chord of the wing for the
horisontal locations. The vertical locations were melected
zs t0 envelops all possidle O, G. locations. Later data
indicated an upper aft O. 0. location at 30% of the mean
serodynamic chord of the wing., Minimum flying weight
conditions flaps up and flaps down fall inside the envelope
and are conslidered as special points,

The C. G. looations are designated as follows:

. 0. Location Desoription
Qa Nost forward and highest
(2 Aft and highest
Most forwerd and lowest
W Most aft and lowest
2 Minimm flying weight, flaps up
g =Y, Minimum flying weight, flaps down
K Most aft and higheet

0. G. locations(l) (2) D’)Q and (7, as shown on the diagram
re all considered as flaps up conditions while (1) @) (3) &)
(g)‘ and (7) were considered as flaps and gear down conditions.
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;
PART 1-3%
ANALYSIS OF LOADING CONDITIONS CONSIDERED 7
— o Weight, 1bs,
Design weight (normal take-off weight) 5%,000 ;
Specified by contractor in reference (6) !
Maximum landing weight 54,000
Specifled by contractor in referesncs (6) i
as being 60,000 lbs. for pack-on but limited g J

by take-off weight for pack-off,

Light weight condition 37,980
This condition melected for gero fusl
in the wing
Deuign gross weight 54,000
Fuel wsight
37,980 1bs.
Minimum flying weight . 37,015
As defined by reference (2)
Weight emty }S.EONI»
Pllot & Co-pilot 0
5% of fuel plus trapped fuel 901
25% of oil plus trapped oll 370
37,015 i
/!
Taks off Weight . 5Y%,000 )
Considersd ag design welght for normal )

take off
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d‘ Subject: - ..

PART I-F

BASIO FLIGHT ORITERIA - PACK OFF

PGy .\lr ek 2/

_AYPRUVED h' o

bare 1 HW 19!‘9

KEVISED

The following rsquirements for design criteria are obtained
from reference (2).

1. Symmetrical Flight

rx

v
1

e L e e s o i e

rated power above 2 Vg.

&. Complete Alrplane
Gross Weight | Load Flaps Power (1) Gunt Comment »
Factor |& gear Loec. Loads
Design 3.0,=1.5 up Off & On | envelope [All conditions to No
Take-0Off 3.0,=1.5 up 0ff & OF | envelops |bs checked for gust| Pitching
Max, Landing|3.0,=1.5 up Off & On | envelope |load from minimum Acceleration
Light A1t. |3.0,= 1.5| wup 0ff & On flying speed to Bequired
high speed level
flight
Minimum
LNying we.  [3.0:1.5 | uwp | 0f£a0n | fixed VTP m 50K fpe
| Destgn None down | Off & On | envelope |All conditlons to ¥o
Take-0Off Specified| down | Off & On | envelope | be checked for gust| Pitching
Max, Landing |Except down | Off & On | envelope | load from minimum Acceleration
Guut flying speed to Required
Light Alt. down | Off & On | envelope |VIe 160 mph(3)
Mininmum 3
Flying Wt. down | Off & On fixed [VO4 = 50 K fps
I
Notest = (1) Power-on is defined as take-off power up to 2 Vg and military

(2) V-n diegrams are required for all weight conditione at sea level
Flaps down do not require Ve-n diagrams

for the clean condition,
aince they &re not intended as maneuvering aids.

dlagram is presanted for gust conditions,

However,

& V-n

(3) Note that 1.75 Vg %»s specified for this condition but flap limit

speed is 160 mph on present C-82 airplane.

remain the same for the X(-120 airplane.

Flap limit speed shall

It is noted that limit diving speed 1s the greatest speed
considered in the stress analysis unless it is greater than

terminal velocity.

Yor maximum alternate gross weight, the true

high wpeed in lavel flight shall be considerad as true limit

diving mneed.
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PART I-F-1 (Gont.)

b. A ) 8

1. Wings must be designed for all loadings under complete airplane
in Section A,

2. Wing ribs end leading edge shall be investigated for pressure
distributions corresponding to:

(a) positive lift coefficient giving most forward C. P,

(b) 11ft coefficient giving positive limit load factor at limit
diving speed or at Vy if greater.

(¢) distribution giving maximum negative lomd on forward 20%.

3. Wing leading edge designed for loads in 2(a) and 2(c) above
modifisd for momentary increases in leading edge loading in
accelerated flight (extend Op versus < in straight line and
other coafficients in a reascnable manner = use constant load
factor and reduce speed).

c. Horizopisl Teil eapd Klevakor

1. "Tail must be designed for all losdings under complete airplane
in Section A. = balancing loads.

2. Maneuvering horirontal tail loads with pitching, 0. G. st 20%
30%, 35% MAC,, one point on V-n diagram, (References (i) and (9},
flaps and gear up. '

3, Add increment due to gust Utri = 50 K to bdalancing tail load
at level-flight high speed (consider angular accelerationm).

d. Elevater Tebs

1. Tabs designed for moat severe combination of speed and tab normal
force likely to be emcuuntered. In no case 1s 1limit tad load less
than 50 1bs/eq. ft. (use traperoidal losding with L. E. twice
trailing edge loading).

2. Note that the 1imit load over the fixed surfacas and the dletri-
bution of this load is assumed to bs unaffected by tad deflection.
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PART I-F-1 (Oont.)

d. Eleyator Tabs {Cont.)

3. TYor balancing condition the speed is Vp and for maneuvering
distribution speed is Vn Vg where ~7 1s positive limit load

factor,
e. ¥ing Tlaps
1. The 1limit lo;ding is determined from the formla W = 0,002558
lprgp X VX7

where O is flap 1ift coefficient in fuily deflected position
with the guat condition and the true sneed corresponding to the
most severe conditions given in Section A. (trapesoidzl chord
loading with L. E. twice tralling edge loading).

f. Tuselage, Booms, Cowling, Doors

1. Determines pressure distributions corrected for compressibilisy
@ vp. .

2. All losds for Section (A).
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PART I=F-2
2. Asymmetrical Tlight
&, Cs A A
. Load ¥actor
1. Design for p Bw = .08 at .8 Vg, flaps and gesr up, 4 2, =]
v
2. Doligg for p Bw a ,015 at 1.25 Vg» flaps and gear up, +2
ev
. X and Alleron (D d

1. Design for requirements under section (A) above (apply
moment coefficients of deflected ailerons at the wing
attitude corresponding to that point on Ven diagram whioch
gives highest torsionel moment on the wing).

2. Design for unbalanced loading ueing 100% of design load on
one wing and 85% on the other considering angular inertis of
the airplane.

3. In no case may average limit loads on ailerons be less than
20 1bs./sq. ft.

4. 'The design load shall be distributed over aileron chord as
unifornly varyine load 1/6 W at trailing edge to 11/6 W st
L. E. where W @ gverage 10ad at any chord section unless
wind tunnel dats indicates a more rational distribution,

o. Alloron Tebs

1. Trim tab design for woret condition encountered but not leas
than 50 1bs./sq. £i. trapszoidsl lead with L. E. load twice
trailing dege load.

d. Horigo Ta a

1. Design for unsymmetrical loading where load on one-half
of the tall is the maximum cbtained for any condition and
that on the other half is the maximum load multiplied by
(1 = 7/7.33) vhare 7 is limit positive meneuvering load
faostor.
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rtical Tail and Budder
Design gust load UG§ 2 50 fps normal to plane of
tail at Vg with tail at ‘oro angle of attack initlally
loading W& 5 xm x Vgo® ynere total 1imit load =
average loading x totsl fin and rudder area.
Use triangnlsr distribution of load with zeroc at trailing
edge.
Decign for sero yaw with one engine dead and the other
delivering take~off power at spseds up to 2 Vg, pressure
by refersnce (i) or flight test data.
Design for zero yaw with one engine dead and the other delivering
normal rated power at Vmgy under this condition plus gust load
added to vertical tail talancing load., Gust normal to surface
effective velocity of 30 ft./sec. Oust increment may be obtained
from
¥ = 30xmxV ok
. Design for five degree yaw with resulting rudder deflection and
with gero rudder deflection at Vp.
Rudder Tabs
Design trim tab for most severs condition but not less than
50 1bs./sq. ft. trapezoidal loeding with L. E. twice trailing
edge load,
Design spring tabs for most severe condition to cause limit
load on rudder. (Agein never less than 50 1bs/sq. ft.).
Design control surface for distribution as unaffected by tad
plus tab loading using VD for balance conditions and\¢ Vg for
meneuvering distribution,
(%7 = positive limit load factor)
' o

REGTRTTT

G T i el it .

-

'

10 ;

Kr: -

e
Ve



o .
P T Ao

S

R : y At i
kot 0. mog-01y  FAIRCHIDD ATRCRIFT TIVISTOR ™ 1~ iV 2 1]
 MUDRL WX_G—;EQ P'_‘E!AE_‘_L’__E! . e CHECRED By I AFVHOVER BY g
pyvig 1 1940 ]
8 -, Subjectio- .BASIC FLIGHT CRITERIA - PACK OFY _ o kevieen i F
t
PART I-G ?
G. AIRPLANE PHYSICAL CRARACTERISTICS
This section covers the physical characteristics and
geonmetric relationships of the component parts of the ¢
airplane with respect to each other and to the center ¢
of gravity points of the airplans.
These data are used in determining the symmetrical and }
asymnetrical aerocdynamics characteristios of the component
parts which are summed up to obtain the complete airplane
asrodynamic characteristios.
The actual physical charscteristics ars the same as presented
in Part I=C of reference (1),
The table immediatsly following present necessary dimensions
- for the component parta from the various C. G. locations,
and dimensionless ratios of distances and areas used
frequently in this analysis.
o
. . ol
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~imectso . DASIO FLIGHT GRITERIA - PACK OFF e | R ESED
PART I-0
Dimengionsg from Varioug G, G, Loostiong
. 0. Location | 1 2 jj 3 4 5 6 7 7
£ MAC, 20.0 28.0 20,0 | 28.0 |24u 22.6 30.0 ,
Nin, Ylying W,
Dimensions, Ine. !
Xy 33.66 | 47.10 | 33.66 | 47.10 |L1.02| 38.00 | 50.48
X 268.1 | 281.6 |268.1 |[281.6 [P75.6 R72.8  [284.9
xp 166.1 |179.6 [166.1 [179.6 p73.6 p80o.8  [1%2.9
x4 40,75 | 5%.20 | %0.75 | 54.20 | 48,15 |45.09 | 57.57
5y 18.89 | 18.89 | 29.89 | 29.89 | 24.12|29.14 | 18.89
th 31.83 | 31.83 | 42,83 | 42,83 | 37.06 ) Li.08 | 31.83
%y ~17.00 | =17.00 | ~6.00 | -6.00 $11.70 -6,80 l=17.00
5, «17.0 | =17.0 ~6.0 | «6,0 p11.7 |=-6.8 |=17.0
54 5.87 5.87 | 16.87 | 16.87 |11.10 {16.12 5.87
L -95.0 | =95.0 | «84,0 | -84.0|<B9.7 |=-BH.8 | =95.0
Lot 40.65| 40,65 | 51.65 51.65 145.95 50.85 | 40.65
1, n.5 18.04 | 31.5 12,08 211 | 27.12 1u.7
1, ~174.5 | ~187.96|-174.5 | -187.96 -181.9 ~178.68| =191.3
lnt 621.1 | 607.68] 621.1 | 607.64 613.7 616.7| 60h.2 :
I 621.1 607.64] 621.1 607.64 613.7 616.7 g0y, 2
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3.58

-895

.6ag

.1892

.2159

.0ko7

y FAIRCHILD ATRCRAVT DIt iotoN

OF FAIRCHMELD ENCINE & AIRPLANE (0110 i 10Y =

I eremesrn

_ BASIO FLIGET CRITKRIA ~ PACK OFF

Rimensionlogs Batiog
S I TR
28.0 20,0 28.0
| e o
.256 .256 .256
.02k -.056 .02k
1123 1780 .1780
<3109 - 3109 . 3109
3.58 3.58 3.58
1.673 1.593 1.673

.895 .895 895

778 .698 778
.0Lo7 L0407 .0uo7
.1892 .25U9 . 2549
.2159 2159 .2159
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FART l-G (Cont. )
Dimengionless Batiom )
| 0, G. Location 1 T 2 Iw L 5 6 7

€ M0, 20,0 ! 28.0 20.0 28.0 B4 226 [30.0
S I S Min, Flying Wt.

) 4,861 4,861 4861 | u.861 | 4.861 |u.g61 | 4.861

MAO,,

'} .987 1.068 987 | 1.068 | 1.0: |1.07% | 1oy

MAC,,

225y 1.25 1.215 | 1.215 | 1.215 | 1.215 |1.215 | 1.21%

HACy {

{
. T LB -. 228 a7 | -.228 | -.147 | -.18% [~2M1 | -.128
e, ~ o,

..% .0282 0282 0282 .0282 | .0282 | .0282 | 0282
e S -.1010 ~.1010 -.0356 | =.0356 | .0695 [-.0MON |=.1010
MAG,  NAG,

— 2422 .3221 2422 3221 | 2861 | .2679 | .3wa1

mv

Ao L2274 L2274 2274 | .2eu| 22w | L2eTM | Le2e7h
W0,
X . AC, L0148 L0847 L0148 L0947 ,O0587 | .0MO5 i ,11ky
o
i L0349 .0349 1006 | 1066 | .0662 | .0958 | .03u9
Sy .0690 0690 0690 L0690 | .0690 | .0680| .0890
Sy
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WAG,,
Sng 2392 | .2392 | .292 | .22 | .22 | .22 | .2392
Sy
et 187 107 | .187 .107 a3 | aa L0873
NAOy
% -.56U5 | -.56k5 | -.bgg2| -.4992 | -.5330| .5042 | .56M5
Mo,
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PART 1I
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REMISED

I, SYMMTRICAL FLIGHT-~ PITCH

A.

1.

General

It i1x the purpose of this section to combine the
previously calculated asrodynamic characteristics
of the various componsnt parts of the alrplane in
order to determine the characteristics of the come
plete airplane in pitch, The method of analysis
and method of combination s the same as presented
in Volume I of this report, with the ocrew nacelle
being sudbstituted for the fuselage. Orew nacelle
is dewignated by subscripts ¥ or n as OI'N - crew
nacelle 14ft coefficient.

Angular Helationships

The angular relationship of sach component part
of the airplane to0 the thrust line is the same
ag presentsd in Volums I. Tor convenience they
are again presented here with the addition of the
angular relationship of the crew nacelle.

Ao ® Amq = T7.0°

An F A1

oy = AT

Ape 3 Ay $1.09- eavo

v \(Hi:s'l PaGE 7.2

1 arenovmn by
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subject: . BASIC FLIGHT CRITERIA -~ PACK CFF KEVISED
FART 11-B
B, FPitchinz Moments of Component Farts

} APEROVED BY

parr 1 May 1949

This section covers the determination of the contributions
of each of the component varts of the airnlane to the total
Pitching moment about the various locations of center of
gravity.

The contribution of each part is found by the equations
develcoped in Part II-A of Volume I of this report.

The aarodynsmic characteristice of sach part were obtained
from reference (1).

The final pitching moment coefficients of the component
parts are based on wing area, wing mean aerodynamic chord
and free stream dynamic prassure.
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1. Wing Unflapped

- ~ (A)+ Oy, (B)
fu, = o"ww+ oz“( Xy

where 4 ’(_)(Eg- -._‘.2!)
w NG,

p 0~ Dy
WAy,

O“' » 0z, snd ox' are from figurs 4 of raference (1)
"AD

0. G. Looation A 3
1 A = -.056 B = .23
2 Az = .024 B, = .1123
a Ay = =.056 By = .1780
. Moe 024 B, = .1780
7 Ay = "o B = L1436
Ay oz oM 3.5, s 1%
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2. Wing TMepped &, = U0°

axﬂ = Ou"rm + Oz (a) ¢ cx_" (8)

where A = ( Xy = ‘oy)
WAo,  NAD,,
B -

[ &)

from figure & of references (1)
OMAO ox‘” and Dzw are fr Zuw

¢. G. Loecation

1 Ay = -.056 B, = .1123
2 Ay = 4,024 3, = .1123
3 Ay = -.056 By = .1780
U Ly T L2 By = .1780
> Az = L3 By = .173
7 Ay = .ol By .1123
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3. QOrey Bacelle
Cuy = Opy i (A) ¢ Czy (8) + C’x,l (c)
vwhere A = (Pn Lll )
5, M,
p = Za ./ T . .25 En) \
Sy \ MAOy MACy
o = (_19. ¥n )
8y MAQ,
¢ is from figure 23 reference (1)
“N.ESI-,, gure 23
Ozy and Oxy are from figure 22 reference (1)
C. G, Location A
1 A =115 By s .2170 6, = .00T7
2 Ap = 1.115 B, = .2420 % = ooy
3 43 =1.115 By = .2170 03 = .00k
4 Ay = 1.115 B, = .2420 O, = .0104
5 -‘-5 - 1.115 Bs = -2310 05 - .Mo
6 Ag = 1.115 Bg = .2260 cg = .0107
7 Ay = 1.115 By = .2470 oy = 007
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Ba. Slipstream Effects - Wing Unflapped

Oyg =200 12 [Aozm A)+ s0x, (B)]

a OM“ 1s considered neglizible for the
unflapped wing, so that
Cug = 2[00z, W) +ACL (3)]

where
T Y " _ﬁi’n.)
MAO,, MAOy
: BE d
MAOy,

o Oxn from figure 50, reference (1)

Ay, from figure 51, reference (1)

C. G. Location A B
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This section presents the summation of the pitching

momsnts of the various component parts to obtain
pitching momsnts of the tailless alrplans.

the

The characteristics of the tailless airplane will be
determined for all of the center of gravity locations
discussed under loading conditions for both power off

and power on, for the flaps and gear up; and for

the

special conditions with both flaps and gear down.

The pltohing moment coefficients of the tallless

airplane

as presented in this seotion are all based on wing area,
mean aerodynamic chord of the wing and free siream dynamic

pressure,
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COMPLETE AIRPLANE NORMAL TURCR CORFFIOITNTS

This eection covers the daterminmtion of thes normal force
coefficients,

As the horizontal tall normal force cosfficients will vary

with the center of gravity location and/or powsr conditions,

the normal force coefficients of the taillens airplane are

first determined and the normal force coafficisnte of the
horizontal tril then added to obtain the normal force acefficients
of the entire airplans for a given configure tion, center of
gravity location and/or powser condition.

The aerodyuamic force coefficients of the conponent parts
es obtalned from reference (1) are ail comverted to wing
area and free stream dynamic preesure befors sumning to
obtaln total normal force coefficients.

Flaps and Gear Up

a, Power Off

The normal force coefficientw of the conplets airolans
for flaps and geer up = power off nre as follows:

a T Ooy Ty fzy* Oyt Ot

Where the force coefficients are all based on wing area
and free stream dynamic nressure.

Ag the values of Oz for the unflapped wing as obtained

from Part Il-A-l=o, reference (1) are all based on wing
area no corrections are necessary.

The values of Ozy for the nacelle, power off, as obtained
from Part 1l-A-5A~e are based on crew nacelle planform
area and are corrscted to wing area as follows!

CZN » CZN x Pn |
Sw

Czy = Oz, x U150 c .31

e 8 2y iz - W% 3109

e .o e e,
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The values of GZB as obtained from Part II-A-6-e refsrence (1)

for one boom are based on the planfort ares of one boonm and are

corrected t0o wing area as follows!

.EE@ = 2 <sz x _gsj)

438

Czp = 2 éz x 312 z © x
—2 B .25 %p
g, C2 %24
degrees -
-12 -.03L -.01495
-8 -.01 -.00711
-4 -,0042 -, 00181
0 0 o]
Y .00k2 .00181
8 L0166 .00711
¢ 0 c =
Zyp " 8% Plyo
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M
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PART Il-E=l-a (Gont.) l
The véluaa of GZH’I‘ will of eourme vary with centar of :
!
gravity location and/or power conditions as previously ’
noted, so that
C2p = 7ht GLHT Sht ¢
Sw a
wvhere
}/ht 0, is bared on §,; and G,y &nd is obtained
HT
from Part Il-D of this report
i nt L. = Gy By MA q
RT A-T 3 n
bht . ht \-[ht
substituting
e = ¢ MAC
gy M
T T
GMA.-'I‘ is from Part Il=l=l-a,
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REVISEDR

PART I]-E-1-D

b.

Power On

The normel force coefficisnts of the complete airplane
for flaps and gear up, powsr on are as follows:

Gz, = Oz + 2 N0z ..+ 2 Cqy + 0z
A AT power off i1 Zp = "°HT
where

! Part IleBelea.
OZA-T power off iz the same as determined in Fart l=a

The values of /\Czyy dus to propeller slipstream effects

on the portion of the wing immersed in the propeller slip-
stream as obtained from Part II-Bel-e reference (1) are
for one immersed section only and must be doudbled to take=
care of two engira operation., The vezlues ars based on
total wing area and therefore need no other correstion,

The values of czP are also doubled to take care of two
engine overation 2nd are determined as follows!
20z = 20z Fp

Cz s Iy
q ¥Fp

Figure 60 reference (1)

The values of GZHT are determine the same as outlined in
Yart{ lleE=lea with values of GML-T being obtained from

Part Il=-Cel=b.
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b. Fower Un

The complete airplane normal force coefficients for flaps
and zear down, power on are aam followss

-

Os, = 0 +2ACq 42 Oz 40 :
A IANVg pA

A L power off LA B I ?
where

] 18 the same as determined in Part Il=E~lea.

ZA-T power off

The valuee of /\CZWT due to the propeller slipstream effecta
I

on the portion of the flapped wing immersed in the propeller
slipstream as obtained from figure 56 referencs (1) are for
one immersed section only and must be doubled to take care of
two engine operation., The valuems are based on total wing
area and therefore need no corrections.

The values of Oz are the same as thoss determined in Part
Il=~E~1l=b of thIiEreport for the same power conditions.

The values of GZBT are determined as outlined in Part Il=E-l-a

of this report.
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F. Compjete Airpiane Poler Disgzas

I% {& the purpore of this section to determine the
voler diagram of the complete balanced sirplane,

The total eirplana 1ift and drag coefficlents were
determined by the addition of the 1ift end dreg

coafficisnte of each of the componant perts. 1Lift
and drag coefficients were cdbtained from reference

).

- e B o S © tomn £ St

Figure ;f12<presents the polor diegram for the comnlete
balanced airvlane for all center of gruvity locations,
flaps and gear up, power off,
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wonke ____ XG=120 Irmf.rn«sn By e ltBErNED DY o { AFEROVED MY
ll)\H. 1“&719’*9
@it _BASIC FLIGHT CRITERIA - PACK OFF . RENISED
. i
PART 1I~G-l '
G. Y-n Diagrans

1. Limit Bpeeds & Louad Tactors

V-n dlagrams for the eubject airplane will be constructed
in accordance with the flight conditions required by reference
(2) using the procedure of reference (2). i

DATA FOR CONSTRUCTICN OF Ven DIAGRAMS

Type of Disgram 3
Gross Welghts Considered Design Gross Weight )
Take=Off Groes Yeight ) 54,000 1bs.
Landing Oross Weight )
Light Weight Alternate Condition 37,980 1bs.
Minimam Flying Weight 37,015 1bs.
(RO e e e - — e
. Load Factors
¢  Symmetrical All weights +3,0 and =1,5
Aggymmstrical All weights - At VR = 0.8 Vg, 42 and =1 with P By « .08
ev ;

At Vp = 1.25 Vg, #2 vith p By = 15
2V

(Since flapw down is intended for lending only = no
V-n diagram is required for flapped condition),

Altitudes Considered Sea Level 17,000 £, (Highest MX)
VB True mph 265 285
YR True mph a2 228
VD True mph 331.3 356
Ve  True wph 195 511

Converting the above speeds &t 17,000 feet to irdicated alr
speed, 1t is immediately apparent that only sea level conditions
will ba required to be investigated. Therefore, all future
refersnce to Ven dlagrams will refer 1o sea lavel conditions ‘

only.

m——— ———— e mee et am
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MODEL . }_Q—}ZO ] YHFPARED HNY 0 fousesen wx o ‘ AFEHOVED MYy e e
» DAL 1 May 1949
(@ sutgect: ... BASIC FLIGHT CRITERIA - PACK OFF KEVISED
PART 1l~-G=1 (Cont.)

Perminal velocities for the preceding table were calculated by
the method of references (2).

vTIph a 0.6818 Mp x &

where a = speed of sound &t altitude of V-n dlagram in ft./sec.

Mgp = critical M, N, of wing root airfoll section from
rafarence (/4) for 2418 at Cp = O of .605.

Opp = equlvalent airplane parasite drag coefficlent at
gero 1ift = ,034 from performance cajoulations.

\
S, = 1447.25 sq. ft.

-2-." .20.'

L Py a2  at soa level = 1.0
) at 17,000 ft. = 0,5201
X = Constant for entering figure 3 of reference (2) =2B.
= W/ 8y
1481P/B Cp, Ny !
= ) 1 R {
(1447.25) (1u81) (.034) (. 366) Q%}Q
- o
2

1 x (' Y.

26,650 £ )/
Fo

Since maximum terminal vslocity is rsalized with maxizum gross

weight, caloulations ares made for 54,000 1bs. only for simpli=-
fication purposes.

Vg = 0.6818 x .65 x 1115.19 = 495 mph

T 17000 3 0.681 x .71k x 1050 = 11 WPk

RESTRICTCD . ;
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|
t

PART Il=G=2

2., Maximum Lift Linep

Maximam 11ft lines for the V=n dlagrams are determined in accordance
with reference (2).

Sy 5 A T

a, Yiaps and Gear Up Power Off

b= Oy mgg
¥/ By
Groms Weight '/Sv Sw/¥
54,000 1lbs. 37.31 0268
37,980 1bs, 26,24 .0381
374015 1bs, 25.58 0391
oy, for+ Oz‘u = §.55° c('o z 15.55°
D(T.II... for - (32‘_.x z -~ 1488 o(w, = -7.88°
C. G. Location + Cz - 0z dozA/d"‘r L
1 1.0k -. 147 .09043
2 1, ‘*32 -.7303 .09242
a Lolg -.N3y .090k2
1 Y1362 -,7290 .o92u1
5 1.4214 -.7227 .09151
7 1.4446 =.7339 .0930

In order to simplify construction of Ven dlagrams the maximum
positive and negative valuss of ch and the maxisum valus of

vill bs considered as applicable to ali G.G. looations.!

dczA/d"r.L.

RESTR’CTL
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pae L May 1949
% sabject:- . . .. BASI0 FLIGHT GRITERIA - PACK OFF e | mEVISED
PART 11-Q=2

Powar COff

)h_xivmm e for c. a. Locationl 1 2 3. Y, 5, &7

T T i HEE
i pans) :
o TRE | |y @ | Sh000Ibe | 57950 1be.  ST.0M5 1bd.
1G] 14,39 | +20.8 +.556 +.791 ' +.814
. -10.55 | -, 282 -.ko1 -, 413
100 25.58 +37.0 +.990 +1.11 +1.15
] =18,8 . =eh0R i -.N17 Z%
150 57.54 7 +83.1 +2.225 +3.17 +3.2
— RS SN =h2,2 " =1,13 -1.61 -1,65
200 102.3 | +148.0 +3.96 +5.65 45.79
1 =75.2 2,02 ~2,88 =-2.95_ |
250 159,85 | +231.0 +b.18 +8.80 +9,02
o o -117.0 3,13 : =4, U5 <458 i
265 179,60 | +259.0 +6.94 +9.86 +10.15 |
: =-132.0 ~3.54 -5.02 =5.17 ¢

b. Flaps and Gear Up Power On

The powsr on maximum 14ft lines are complicated by the effects
of power on the normal force coefficients and are considered at
various speeds.

- a0
_C. G. Location +ﬁcz! _ ZA _;ZLL_
vV 2 100 mph Te = 639
1 1.630 -.762 .1026
? 1.678 -, 781 ,1050
3 1.652 --m .1027
i 1. 272 -. 187 -1850
1.657 =,715 39
3 1,686 ~ 7866 "1056
VT = 160 mph Te = 198
1 1.5082 -, 7554 .09661
2 1.5M5 -.T722 . 09875
E 1,5068 -. 7567 .09661
| 1.5381 -. 7724 .09861
. 5 1.5258 -. 7652 : -09778
N 7 1.5516 ~-. 7762 .09935

RESTRICTED
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BASIC FLIGHT CRITARRIA ~ PACK OFF

PART IX-G=-2b

U =t o -

¢. 6. Location

~UT o -

In order to almplify constructicn of the V-n dlagram the maximum
positive and negative values of Gz, and maximum & Oz!

4 o<,
considered as applicable to all c.g. locations for any given speed.

FATROHILD ATRCRAFT DIVISION

A ARSLIE D) E"_(;_l'\!’. & :All(l’l.k§?: (“l!l‘("'_lﬂllN

A AVEROVEL 1

DALE
REVILSED
(Cont.)

V /T x 185 mph 7, = .132
1.4804 -.7502 .09520
1.5137 -.7681 -09739
1. o:: -.728 .83528
1.51% -.7683 .097
1.4987 -.7612 .0963?5
1.5237 ~.772 .09799

02y ey -Gy
Vire 265 mph T = .07
1.ma7 -. T4
1.4735 -. 7634
1.4%25 -, Thb2
1.4745 -.7621
1.4832 -.76

n 4

¢

_’ZL;:?%_“_

will de

FACH -.f ) 3.(.!‘. ed I

1 May 19%9

Maximum n's for C, O, Locations 1,2, 3, 4,5, & 7
Power Og
— I L TMer R
vV q 25 max @ 54,000 1lbe. 37,980 lbs. 37,015 1bs,
Qh [P . ———
100 | 25.58 43.19 1.157 1.646 1.689
-20.12 -.539 -.767 787
160 65.5 101.6 2.7k 3.872 3,974
-50.8 ~1.355 ~1.937 1.980
185 ! 87.5 133.32 3.513 5.079 5.213
| =67.57 . 1.811 ~2.57h -2,6u2
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PART 11-G~3

Guat load factors are d.atarmined in accordance with
refarencs (2).

3.

a, TFlape and Gear Up - Power Off

5.0K 4 Czl v Yo
/? % 1 : dotm
¥/Sy
N
Gross Weight W/ 5, K 579 X
¥/ 8y
54,000 1ba. 37.31 <575 .07706
37,980 1lbs. 26.24 .550 .10L80
37,015 lbas, 25.58 548 .10731

In order to simplify conetructlion of V-n dlagrams the maximum
value of 4 Oz, /d oy 1 shall be considered applicable to all
C. G, locations.

So1

2 Ogyfdupy, * .0930

Gross Weight >

54,000 1bs, 1t .07706 x .09%0 x YV O
17,980 1bas, 1 £ ,10480 x .0930 x VYo
37,015 1bs, 1 2 .1013 x 0930 x V&
2 Qust Loada - Power Off
 Speed . | GROSS WRIGHT ]
T Vy7 wph_ | 54,000 ibs, | 37,980 iba, 37,015 1ba,
100 +1.716 ] +1.975 +1.553
+ .257* + .025 - 00%
200 *2.43 +2.95 +2.99
- .h} - 095 99
265 +2.90 +3.58 ,.3 31
] .90 -1.58 ~1 Gu

— e -
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BASIC FLIGH? CRITERIA - PACK OFF REVISED

FPARY? Il-0-3b

b. ZFlaps and Gear Up - Poyer Op
4 0z, .
’)( = 1 : 5.0 K g wyp V/e=
v/8y .

Gross Yeight ¥/ Sy K 5.0 X/W/8y
54,000 1bs, 37.31 575 .07706
37,980 1lbs. 24 . Eo .10480
37,015 1bs. 25.58 .549 .10731

In order to simplify construction of the V-n diagram, the maxizum
value of d BzA/ 4 91 at a given speed shall be considered as applicable

to all o.g. locations,

v Vo d Cg,/ao<y
mph

.1056

.09935
.09799
.09607
N« Gust Loads = Power On
Speed Gross Weight
\ et 54,000 1bs. 37,980 1ba, 37.015 1bs.
mph L
100 1.814 2.106 2.133
.186 -.106 -.133
160 2.224 2.666 2.705
-. 224 -.566 -.T06
185 2.397 2.900 2.945
-'397 -.900 -.9’6
265 2.962 3.668 3.732
7 -.962 -1.668 ~1,732
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_MODEL 1 q_‘

..___.,

R

FAIRCHILI ATRCWGAFT DI 1T N T I K

; - :
SUF_FAIRCHID KNGINE & Ayt ANy unnu e : i \--l-\l | TS & //f
N - . — =

FPAKKD BY

[+ 19

Oros

b3
37

x Subject: o BASICFLIGHT ORITXRIA - PAOX 0"

PART II-G-3c

Gross Weight W/ 4
- 2

54,000 1bs.
37,980 1bs,
37,015 1bs.

54,000 1bs.

i
j_(‘lnvi'nggg wy I AYERUVED BV

I by 1 lhy 19119 )

KEVISED

Flaps & Gear Down - Power Off

As the limiting speed for the flapped wing 1s 160 mph:
V-n diagrams will show only gust loads for power off and
Power on up to that speed.

5.0 X 4 0z, v
- 1 ¢ dx e

¥/ 3y

575 .07706
550 .10L80

549 .10731
0. 0. Location d Og,/d ol

1.
6'
5

N
A2e

'@%6:
092!

.09060
»09259
L] ®13o
.09323

The paximum value of d Uzy/d oy shall be considered
as applicable to all 0. G, Locations,

~ Ol N

s Weight ‘ .
07706 x .09323 x VV#
.10480 x .09323 x V/ &
10731 x 09323 x V&
ade - Power Off

.950 1lba,
,015 1bs.

-' beb gty
H 1+ -

[l
o

&
P
l.n

D

Speed
\AL3
mph

ey

Gross Welght )
53,_000 1bs| 37,950 1bs é7.015 1bs

50
100
160

zgos 1.1885 1,5002"
5115 4998
1.718Y4 1.91M 2,0005
°28h;6 .0229 -.ggg;
2.1495 2.5633 2.
~.1495 -.5633 -.6007
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BASIC FLIGHT CRITERIA - FACK OFF

ATROHRAPT 51 0 5¢ . ) - T ——————
SO PABUOHOD Moy L AMHEL AN COLiten e [ ‘l.;“-! [ R} /71
i
) h . .
P 1 May 1949
,
Do,
Ry ey

Down « Power On

d Oz‘
do

vio

X

~NONE -

Mgximum values of d

54,000 1bs.
37,980 lbs.
17,015 1be.

! ~NOFwwn

[ vy .

| | @ 54,000
i 100 » 1.8920

| ; +.1080

! I 160 1 2.2739

| | ; -.2739

C. G. Location

d. ¥laps & Gear
5.0
I S
vie =
C. G. Location
Vya::

crase.

/8y

100 mph

160 mph

d 0z
do( n
.10048
.10267
.10239
.10254
.10115
.10332
0z,/dxp shall be considered as applicable

to all o. g. locstions fur eny given speed,

1+ .07706 x 4 Czp/d xpy x V'O~
12 .10480 x4 Cza/d~mp x ¥ Vo~
12 10731 xd Oz4/@wpy x V Ve

_Gunmt Loads ~ Power On

. _.QIO!!_!QLEQ&._»_~__,h”w:,::v‘:j"Kwn
oo b 37,980 1T 37,015
2.7132 2,242 T
' -.2132 -.2’422
2.7308 2.7722
| ~. 7R -.7722 .I
o i ) i
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BASIC FLIGHT CRITERIA - FACK OFF Py e
TR
!

Mo,

byt

PART Il1-H

e s ey e a Ly e

H, Complete Airplane Component Loads - Balunced Condition

The loads on the componsnt parts of the airplane have
been determined four the baulanced condition for all aix
\ points on the V-~n dimgram for the gross weight, load
factor, and 0. G, location that gives ths maximum load ;
\ on each of the component parts. For design gross weight
this correwponds tv the 0. G. position which gives the
maxisum \ p ;  in combination with the maximmm balancing

tail load for positive and negative low angles of attack,

For positive and negative high angle of attack it corresponds
to the C. G. locatlion which gives the maximum dynamic pressure,
which is obtained with minimun values at GZA' angle of attack

being fixed.

The C. G, locations 8o selectad yleld the moat oritical stress
] conditions for the design gross weight., In addition, the light
weight alternate and minimum flying weight gust oconditions at
FLAAyg are checked for possible oritical stress conditions,

All conditions noted above are checked for power off and power
on and the calculations are presented in the following tables.

All coefficlents are based on wing area, mean asrodynamic chord,
end free stream dypamic pressurs.
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X0-120 | curvaren oy

'BASIC FLIGHT ORITERIA - PACK OFF

FART Il-Hela.

la. Ylaps and Gear Up - Poyer Off

1 .
toon PoGES PrAGE

i ATt Ky By
J"r” 1 MNay 1949

HEVESED

The tables immediately following present the calculations
of the maximum loads on each of the component parts for

flaps and gear up power off.
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‘ FATRCHILD ATRURAFT DIVISICN T U .
nevort w0 gyorooay MM RAVCRML NGNS | | raens]eer s90
covm,  X0=320 | ewxeaxso mv o lewmosmoomy | aremoven e
pary 1 May 19“9. L
« @ BASIC FLIGHT ORITERIA - PACK OFF KEVISED
AYALYSIS OF AIRFLANE COMPONHNT LOADS
SYNMETYRIOAL YLIOHT WITHOUT PITCHING AGOELERAYIONG
Oouditien Ylaps & Gear Up = Fower Off
Ven Diagras V- pe] NHNA PLAR L) FAAB | NERR N NLRAR
C. 0. Looatton ) / / p - >
| Frose Yelent e lswewe | S¥ew | wews | s | gyoen [ seco
ALRPLANE
71 l‘ .o -3 oo 2.92¢ - 7.5 -l GTP
»"/3- v #nq. 13, 232 | 35,32 | 27,3, | 37.3/%| 37,3, | 37,302
A /ey #011.GF |~SST9E Lriis. 24 | Fo. 52| ~$57 908 |- #0, 260
o‘L #139832. |~ Peyeg | €232y | #F.3323¢ 30632 b, 43 &3
. w28 (¥/8,)/0,, Heq| +~.Ecoss|+79. 953 179.¢ | 260.7 |r75.¢ | 260, 7
1/(’1/.') e 34 S LS | 2308 %, 673 25220 | 481557 75230
Yo = 91 q, wph /76.9 | r26.3 | 2és 23/,.3 | 265 | 38,83
2.L.» dogrees E.557° |~ /9.88° | ~0.70" |~3.42¢ |~r0.58% | ~8.spe
Oz‘ =, 0838 - ralet | Foyis i 1P 085 Y2 = el [ F 0228
A )?& - On‘/(l/l.) =s277¢8 '~ 27287 | VLI G0l P S PP [~ 08 3|7 OIAT
0 ? O, # 4 39728 |~ 3/ 00 [P b2usF | #3292 |~ 30950 |~ /3583
°nA - P lzf‘74 7eSoud | TeepE3I0n ) A 0325 (#0377 1702876
Xiig ’
oLy /. foro |~ stPu |¥.62¢, | #.3Fay |~ 89 |~ 0587
0" -k -V ,c2G6yY O3y ,ov &7 Y- -1
:" lodery | s’ .C78, L BPe) [~ 88e |=.03F2
%5 “ 02, | msnye | L2 ,027; 1= 225%" |,ccep
%H = Ogy J(V/ %) v3octy |-s 538 | #3922, 00 |~ Fory |-.AI57
Iy = Gx' q/('/l') —. 2,97 -.265¥ | #0329 |».279, |-.s22) |.00C7p
iy = ;5! ¥; 1bs, €2, 3 |~ 62,43 #0787 23¢ | #1308, oo |~ %8, £6C |-18Fés
Iy = 2% ¥, 1bs, —v, &9~ vcg |07 k5050 |- 6, G328 [#36¢
v" (n.o.) -, 0620 ~ 06 Ty ~, 0630 =062 | ~, 02 |T.0630
% = qby ﬁ' ]?.' * -;/azl'j $Rbres, 63D —-72-& <3, —JJZ/&"}J"—a:gGSJ L-gjg'a)s'
Ao"L due to wing —ISISY | =oVEGH |~ OPSLY | —0®0T2 |~ 074, 4 |~ 0cyes
N
. _Q"
Fa- qut 274 — — - =

-
"

<

AT

,"
g3 —o



KE « FAIRCHILD AIRCR NIVIsIoN
| KEPORT ~Nuo RlO?-_ﬂ-]‘}_ OF FATRCHILD RNGING & A) ;;Ll:;r‘ &l.l"\il(zl]_\i‘q;\ ) ot "‘GE-"] PAGE /??
Mopgt MJ PREFARED BY L CHMCERD BY APPROVED BY
K Date 1 May 1949

‘ubj — I - ’ ’

‘?u et RASIQ FLIGHT CRITERIL - PACK OFF. . - REVISED
e _YLAPS & OBAR UP = PACK OFF - POWER OFF
V-a Diagras JEOV T DV Py i o
C. 0. Looation - ’ - :‘»W v | FREFH /ﬂ:gw’ NEARR Y
Orosw Weight 1ds, - - ’ 4
x q‘h., | SHoce [ Shear | S eon | Thovs | S | S ove
(4 ] ] l & g0 ~r w5~ o, -3 v e 0, 26% |~ 8. 590
NACLLL & I -
o]
°:N‘ ! S Tl P e ady | -.039g” 0738
J g ‘ -~ -.0637
'N i
Oz 'i >, 0060 . 0087 . 008 F 0083, *.o0ull #0660
o N | Treesy [moredsT L —o3ys | -ovag | =073, |- 063y
p 3 ' :
)l ZN o (./L’ rLonsy ~, 0073 . 008 #1003 | -, 0066 |—oony
N q/ s -_— [ —_—
Txy o H-q/ (v/;,) TRy | T ARRLY | T sloy 1 msi8an |~ 3y |- ke g
N x | ;
Z, =z }?: ¥, 1b [ Trerety | Tectede | kionys re2207 - 07y ~. 02257
4 N N 408, 7 Ay -r2 - .
Xy 2 27Xy ¥, 1o, A Tihean -850y [—07 164 g on, |ma2cacg
i Y - . .
O, (.25 Lg) : :! | =r77e | 7s3ee *1205 N~y i | =/, 38y
‘Ne .€2¢c R "f.CG'CL
. I“ +,0 Y8 >, 0/, 2y |*.copr |For—
¥® q 8, Mo, OM“;, *33792 [ A0 g X -

A Oy £t 1he. PV A OS2 A TG 1 AR Ty (48T e

A &ue to Mace/s +.0a Y !

e exYSL|i—, 0708 i °?’_.Z,___ —.0/ST .9 |~ R Py

2004 (o) '

_ , l
8 soudar g‘-ﬂb?/ , s OcC — -~
°D, ! 2 | oo Joooy c00¥? |~ o0ly
Ogg ‘oS ;-f-ov733 'r‘*,tm.s'3 1A, 008¥ |+*.00v60 |+,0u5y
ox’ :Otyu i—.Cr/08 | ooee — ooy |~.,cDSH ety

- JOUNY v, oyt .

22 204 JN/8) |, ‘;j O e e [ foorn [ #0es
& X s % J('/") P00 &8 « CUFES '! Y, cono T 00Res | eAPFr. |-, 0308y
¥ O P =19 s ALoL&RE L0247 -

% P )‘( Zm '. 1ba 4(37 CLERE 1A, 02887 11,0398 “+,0 63 ,'103997
& . -~ ~ 7%y , O L - - P
I3 = /X3 %, 1de. “e 73 r$CE ~-rééc
e /,}/ * N E .o ) > Ry I Y . -
¥s (.25 Ly) _ ) SR B8 rarsy
Ve E) L PR o7 -, o9 VAo >, ou o™ -
My 3z q By M0y ONg. e o | o | i s 0033
£4. 1be, |V EC | F Syl 12 B 0s0 iy agy 357 |-~& 2247 | =18 799
Aou‘ dus to one doom |, . T ' . i
S A i _fi’!.f_ll‘_;".’i?;ﬁ K PeF | L oo¥Ied — o3y
i
i
N |
oy}
/3 [
a !
]
[N Q")(' -
- -

RESTR!

cTrm




| keport no. R107-018 FAIREBIL D A A e | eases|eace 267
Mobmy XC=-120 t FREPARSD BY CHECKED WY APFROVED MY
pate 1 May 1949
\?uhjed:——; . BASIO FLIGET CRITERIA ~ PACK OFF e e | REVISED
- __YLAPS & OEAR UP - PAOK OFF ~ POVER OFY
V-n Disgram P AR | WH am | FeRn,, | PLanl veaa,, |viss,,
4. @, Looation 3 / ’ / - 7
%rtt)ll Yoight 1lbs. Sy ovo | sYoro £ oo o v §Yeorn | (¢ o
L degrees &8 /Y 887 —O. st | ~F.ep | = 8 G 3P
yewiosr 2AlL  {Oam)
| Oye o o o o c o
6
DV! o087 |, oecs) 1Yok wrd conws Y Oy L0087
0
e . € & o o & o
c"’ -1 a4 T Lo 37Y TR 00 G OGSy

Vi 2 Y,
h' 0" J( /..) -2 U I Y ey |Loey2g ooy |00¥2P
Lyp =) %yy ¥, 1bs. éc és r 232 /H8 =3
A°IA dae 40 one gatl

Poocorrst . eocs3& |00 s/ 3H | VG IE | OTLII8 o0/ 38
i Kh' : s "//.IS" - .. @y ";.’k/" -f{,¢i' —7'49'
'? ‘h‘/‘ /. ¢co /.ew Py 2or e f.o¢ PR
5. )
ki - 74 2l | ALERT gt 7227 |, 436"
o ht ox'l! —, c1f97L |m. 028540y i-. pPACO/e |T. 022972 |~ 03210f |-, P3083
0% F.oooeys” |Fo03ss (Prozss 4.,00237 LO03P \ew3o
‘ﬂ! - et P 025485 |—. c2ccee |- arrg7a|—. 02?70/ [~ . 0X08F
o e 36 (L0208 [ #0223 L0033/ o030

7153,: ozﬂf Q/('/‘I)

IXge = 0 (¥,
h QI /'.) ool ocEry | F.cro4F [ TorrER | - ©/¥4 72 |/ OLAUS7
igr ®iige ¥, 1bs. -r0232 |- #02¢ ~$/9¢ - 9328 |-~ LY |-r2,824

Xge T )Xgy ¥, 1bs.

- 032/381 |~ 07S5Csa {(T.0%2Po |~ 17288 |T. /7S¢ i~ 23/93

3y + g2 + $6L - 762 &b s I87

G
'ﬂ! (a. 2.) +.00F 0|~ 6143 |~ 00,320~ cv80E [T, 0403, =, 00909

Ny ® q By KAy Oy, €
ey

*"/1'?9’ -2& r2e | 4 &1 [~uk 737 |-37 610 |—3Y, 773

rrCa ot - & T Nr 161,573 w138 Y7 | =5 SRT | ~57 99

z‘. 1bs. t
%. 1be. . -G syp ey prcirig 090 i 0a| - KV - Iy
[ ]
s
? Cﬁ’ﬂ-r FLoSaRa0 | /30 PS% [~ 02378 |~ 081y reg |- 7232y -, IO
§
Fa-pr 20 u n

RESTRICTES



REFORT No. R10T-00M F

ATRCHILD AIRCRAFT DIVISKION

OF PAINHHILY ENGINE 8 ALAPLANE CURPURATION — PAGFES LPAGE ,_& p/
Monm, X0-120 lrn:rum n CHECRED BY | arrmaven By -
. vate ) Vey 18%3
B G . BABIO FLIGN? GRITERIA - PAOK OFF e | REvISED

ANALYSIS OF AIRPLANA-GOMPORENT LOADS
SYMNETRICAL FLIOHT YITROU?T PITORING ACCELEBATIONS

Oondition PAGK QFF = POWIR OFF FIAPS & GMR UP

C. G. Loastion S P
Grows Veight  1bs. 32015 27980
ALRELANE
EEN Sk | 3.58
}'/s' » ’/‘q‘ f’- 25"576 s 2—“
Oz, L7436 2341
q = 76(¥/8,)/0g, . # eqd 172.¢ 1796
v ('/-')‘u______ 14, 7. 23324 <. Y99
Vg
YO 'e {391 q, wph 205 aas”
:’nl‘c' ‘.p.." "/-32—- -/,/8
Y a5 263 agy
. OSI82/5
)Zn s o&q/('/") : o I I )
1;; :!‘L ' . 2337 . S28%
Dy - 037861 . o403/
780"
QL. , 873402 3B E7 e
°D| Y -P=Y.] o218
Oy L S92 ST 308
Oy O% #oo3@ 03354y
' - - Q . 3
%"l . 3‘” QIE';"; . w2204 4. 0c/06p
Xy ')[l" ‘/ 3' LR38 784 .22 74737
Iy » iy '._ b§ T 148 63¢ /Ss, Pér
= A Xg ¥, 1bs, 8839 &7¢5
% (a.0.) - 0630 - oeue
w q By WAG, O, , -229.436 -229.63%
AG t" 1"- -
%\ &e to ving " oesaond opTEers

RESTRIC

TN

" Ree -




rors vo miogeoak P IRSNILE AIROELEL M A RN
Mo, XC-120 | exerangn ny Avumengn oy ] aresoven wy .
) pare )} May 1949
J Subjeet..- BASIC FLIGAT CRITERIA - PACK OFF — . | REvVISED
ANALYSIS OF AYRPLANE OOMPONERT LOADS
SYMNERTRICAL FLIOHT WITHOUT PITOEING ACCELERATIONS
Condition PAQK OFF - FOYER OFF FLAPS & GBAR UP
¥=n Diagras PRy FLAA gy
C. G. Losation S /
______ Gross Veight 1be. 32018 22980 R
AIRFLANE
A L7 Ho .58
7'/3' ’ ’/.q- ft. ;"]("' G ot 26. Q2
7 A [Sy 73.096¢ 93.9 499
Oz, LS 3G 52300
q = 7a(w/s,)/0g,, f/-q- /79,6 179.6
qj ('/.V)‘ . 7. a3 <. SV 5¢
Yo “e {391 q, mph 245 ad6s”
Y m L. degress- -r 32 ~4.18
q
\a L0585 21L303 L 081828
| ’g now 0x /(v/8y) 77 L 3Cgeck
‘] . Iy $2337 . $289¢
0
| lessser )  legessy | |
b #9.0
L' RENPAZ IS SARE T
Op' S e L0274
Oz
O b3 Ten .SB Y 303
g LXK $ecll O33Ry
?;1" E';"; % c2z204¢ 4. 0cs06p
i = q/ By R38 2§4 2R FSI3F
iy » 7”' ¥, lbs. 148 B3 /57, 967
Ju 3 AXg ¥, 1bs, 2633 872
Ony (s.0.) -, 0630 ~. 0630
By = q By MAG, O, , -229.63¢ -229.63%
A G ft' lb-l ° 9¢ 094
- car . ©
Ky due to wing L0GCSeard ¥/
*
¢ \»\ - . — I . 3

| .
RESTRI, T v




5

Ld

¥

FAIRCHILD AIRCRAFT DIVISIGN

’WSTR: {

REPORT NO. 3107#‘9_1"1{ LOF FAICHILD ENGINE 8 AIRPLANK CUNPORATION - PAGES| FAGE 2 02,
smopky __ XG=120 | rnxranzp py lrnn-unn BY 1 arenovEn wr
'n : DATE
Subject:. . msm ILIQHT CRITERIA - PACK 0".' e v e - | REVISED |
Y POWER OFF ~ HAPQ & GRAR TP
Yon Disgram PLAR /M I AR yy
C. @, Loeation 5 7
Groes VWelght 1bs. 3% sy P 37980
= X df_f” L -’39 -/t & o
NACELLE
DL.N ‘ - 03 el ~.e387/387
OD“ Lo S oSG ' 00%5a ful
Oz - CICRPE - 036565
CXN | oc #3269 Leo¥I &IV
hay: 01' /(w/8) | i"‘”” - 350wy
XAy z ‘/ (v/a,) ! L03034 Y Losenaf
|
Iy = ){Zu v, 1be, | - 9577 - Fsoe
Iy = }lev" 1bs. ].' 1"as 1297
; %,..(,25 Le) LC2) 487 .0217,0
I "«' q B, Mo, Oy, 78, 32, 75,43
A tue to Mycela | [m.oetgeay AR A o
}_ ’r P o RN 47 SN
oM (omm) |
0113 ,— ove o f 3 - 000o 32
|
Sy | 1005308 .ous e
Ozy !
0‘3 '-—.aov/#o*f ~,000t°??
S3an
- 1 J oes 31|, - ee
;Z Zl - o‘, J( /") *,oot?&ﬁ _‘009733M
2 X8 3 Oy o/ (w/8,) ‘ 37872 XX RS
B Ty, 1bs. | -36. -28,0
OAB 3 fx) ¥, 1lbe. l ' 4385, 2 383
Mp (.25 Lg) ! e 86cs” | ,ocfod?
Ng 3 q By W0y Okgs L 34 sny | 22, 925
£¢. 1lda, | |
ACH, due to ome boom ! I ooé’j}ég;_l L088YT1996
USSR DS SR —
; |
! ‘ !
! i '
: !
| | l
: i !
' i
b . i ] i
it = ﬂs‘r“h - - .

-}/

l:-




weeront so Rio-onk CTALHILY MECEARL DINAARS | rwens|rae 2o
sopme  XC-120 J.ﬁ:‘.ﬁ.‘:&!ﬂ! px . Jemmmsenmr | arvmoves wye ]
,'Q pary 1 May 1949
/ Subject: BASIC FLIGHT CRITERIA - PACK OFF o o wEvasEn
e . POWER OFF JLAPS & GEARUP S
V-n Diagranm /4 44,“;,{ PLAR yy
9. 0. Looation I !
Gross Weight 1lbs. | §2 08 37 980
X 9L degrees | - 7332 —-r.18
VERTIOAL TAIL (OKN) J
qu! (o ’ o
OWT ,0(“&5'7 .0o0085"y !
ozﬂ‘ (] o
qu’l i ,o00 $7 . sovos” 7
I)I HT = BXV! QI(U/S') |, oofccard ,003%009
Xy ) gy ¥, 1ds. ! t #E /%8
AOH‘ due ¢O 7 one gatl LO ac 856 Q0 /3769
4 s ! j-3,,c |- 308
e/q | 7,00 /, 00 )
Se f 3.3+¢ 2,050
| .
% - | !".0/‘/47?7! . c2redt
O%T | } ,0922:9-8| Looarsoks
¢ ‘ .
ZHT f‘.'0149997 -, c24C 22
oxﬂf ‘.O&?—).4a ‘00110“
A lgy = Oz ¥ (¥/3W) ~.10/182/8 -, 143937/
?Xge = 5 o/ (¥/8y) " 01S7RL o1 e 3
ZHr ®4Lye ¥, lba. = 37ey - S%¢7
- N I N
g = ) Xgm ¥, 1ba. ! | Say ¢y
OHH.P {a, &.) | :".004%477 TR V14 :
|
W = MAG, © o
A M ’f{*’iiﬂ,,_., AL N R 7 ]
T T amaaeros ! :
Z,. 1ibe 73545 /736 93¢
é x‘. 1be. /3 &4 73 “‘?
l C,”ﬂ ~.085 2879 - 0P8
—r H
|
! {
i L ? L o ! i




; x-u:rslr;(.‘v £ T
- } R U

MODPEL o XC-120 Jt’y«!thxnu BT = T I

(HEChED !'\L

| weront ~o R107-01%  FATRCHIED ATRCRAFT DICT=IeN

__UF FAIKCHU D KESGINE & AIRPLANK (USUON OGN

APPROVED HY

pair 1 May 1349
i‘ﬁuweﬂ:~ _ BASIC FLIGHT CRITERIA - PACK OFF REVISED

PART II-H~1b
1h, FPepz 25d Gear Up -« Power Un

The following tables present the calculatlions
neceasary to show the effects of power on the
loads of the component parts,

-

| RESTRICTED




— tme e ore

,..;l'”'_\) '\-..”’ Rl.‘07‘_01'h . ?Al‘.';:lfﬁ.!‘i;lll‘h’! !l’lﬁ’»:‘V-l\\l!!!{&(‘tiicn;lll:!r !:'L};,f‘f““"i‘\ i AL LR Z 03’“
, T — e Treem e - — - - - . - . i )
werwe X120 ) pvesnnn ve e Avcgoven by
‘]i' pyrp 1 May 1949
~yhjeet; MSIG rLIGHT GRITERIA' - PACK 0" — . REVISED
ANALYSIS OF AIRFLANE OOMPONERT LOADS
BYMMETRICAL FLIGHT WITROU? PITOHINO ACORLERATIONS . S
Oondition Fows R on — Fauk OFF Frars o AR
i Yen Diagras ~.-—;;:4.;-, MZT'T?JA vH | FEAA L, | MRA Ly | M AA,
C. 6. Location 3 % /! / 7 7
Arnss Walahe  1ba, 7, 000 A, O0D | saE OO0 Sg OO | S QOO0 | 5g OO
‘ e ] ] . —
A/RPI ANE
N 5.0 B 5.0 2925 | -po |_sovo
}"/ 8w 4 #/eq. 1. 3732 |sysez \syrz2 |spsz |snsz |srsz
¢ ; ¥/ 3y (11F3E 55 P8 |y P56 | 9P AP 5598 |t zi0
2 ATHTT | sEwa | 62325 | 32289 |-3//68 |- parsg
qQ = fn(w/a.)/ou. #/;:1. rEORE. 3P /76 2P0 7 SIRE e 7
“/(Z/ "')___- < woh V2. 001cq | 95373 |sirads FSR302 | 7 praVE | g e 5
VO s 1391 q, ap 4 Jvo 2&5 $3/.% zes 334 %
o !ol‘o' d..c..' J;.J—J" ) ..-/71.!-“)”‘{? -5 __3."6«&' __/0./?-0 "'Z:"J.
)Z& on /1 TP | 2766 | o0 FesT | pbosa |~ o9/iq | ooosa
o L= ‘*q/ v/8y) TeI700E |- FPIEET | pPIIE | PIERY |~. 20095 . o005
' OL‘ S T3S | =PRSS $32BrY | T3S/ |- F2RG
| esese | oszva | ormrr | ogorz | ovsge | venve
99 '3
°L' S A i sy CGFECR | LG E | e RSN png 9
:Dl . SOTE o2/57 | o257 L oS35 -o0E 006§
oz' ' L FOSY - w3853 45058 | . FA2S5R | = /7278 |- o27es]
) o (¥/ 8y) = SO222 - 2483 | 0276 OBY/E [~.02288 | pormy
7}‘! . :tt q/ v/5) S EIER2T NS 0358 | B./6687 | 3.95299 |- . p1859 |- 20000
a ')1 Iy ﬂ/ /a" <2085 7 |- . 24887 | vz & LRPPSE |- SoRSE | pzoze
v = P 2y "‘1:"" (E2ET N -SLEFE N J7L 02 | g sy |- FE PR A 232
g" ® WXy ¥y 1bs, s ey N 3.989 IPF | ss0ps| —EF33 | 48
.%' {a.s.) ~ . O0C30 -, 0& 30 - oLI0 - OGSO |~ 630 |- 06320
= MA - "
“om ety P f}')‘f.' TIEHE N PG 3 |-222 582 558 505 |- 229, 542|555 518
- 22 — . ~
AO“L due %0 wing /2227 ‘OFe03 | ~ppelg |—.o&e80 ~. 73/ % |-.0639/
®,
b e e — Lo o

RESTRICTID




wvoxr o BLO7-0th FALRERIED MEIRALL MY R LRI
Mongr ~_§c—_‘}_20 EPNEPARED BY | famkEs bY e ARERUNERO BY ]
k, b 1 May 1949
Bubject: %SIG ILIGHT GRITIRI‘ - P‘OK 0” REVISED
e POVER ON = PACK OFF - FLAPS & GEAR UP e
¥~n Diagran : AL AHAA FUAA Ly | FEAA | AEAA,, | MEAR L
C. 0. Looation , 3 s s s )
Grosa ¥sight, lbs, S pro sHo00 | Soo | gy oo0 | sig poo | SH 00
 ¥h degrens B Bl ST R T Call 27 A B
XLFO SROTION INNEASED
1N SLIPSTREAM (Osk)
mwz L, 0375 - oo Fe- o0& Y3 A Lo Or 2
mb\'l . ooRe Loess o -, €007 | [ 0eOfZ | . ST
m"l Lodol s ST LQOSFE| o027 |~ pm2S Lo 2
9]
xVI '/ NOFEST e 3/ Lo O28 |~ COCE Lo efel  eensg
hy Byy 20 (v/8y)
% 1 21 OEOERD |~ . pzc93 | 02768 | .orP2] |- cocr P | oo 5O
y1 =10z, 0/ (W/8,)
% v 1b L0077 S OO CrE | L Oer20 |~ 00/ Lo/ | 02O
4 .. -
M“ '}‘“ ) 4365 ¢ | -~ L/80 L2FS VeV 4 - ¥ R/
!;:" Tyy ¥ 1ds. s26.88 2397 5 - P2 /04 b5
%X (ar0.) S e | e
My = q By NAD, Op;
f¢. 1lba, - -
due to one wing
saction iamersed In | .co/f0d |- . ccoed | . proc? | paooZ |~.pccol |ocoos
s#lipetream
e R - . U DS R R ]
PROPEIAR (omx)
OI'P LOs2EG |- R B08 |-, 0Co0/E |« 002FF |- 00RFL |~ 00655
Cpp 05 B2 | oI GG |~ 00698 |~. /288 |-.00624
oz!’ e DIT N r0 s - mpes2 |~ 0296 |—-. COECS - 005G
Oxp ) o585 | céce |~ crgra - roprs - Qrdel (00778
iip ® Ozp o (v/8,) LOORIT |0/ 5B |- 000T PN~ . o) |~ 2 GSL |- 09258
W% - %, o/ (v/ 8y) et &S |- 2082 |, 06876 |- ps5yyE |~ 682/ |~ . p537)0
‘P'Z"P ¥, 1bs. 0207 |- 229 |- 32 |- 9859 |- 573 |- 2209
Xp /X ¥, 1bve. ~ G038.0 |- ¢ 2iP |- 3,487 [T P03 - 2 P3|~ 2, g5
Acu‘ due to one vropellsr oo P - vori bl porsa |- eorP3 — o srd | vosyr
[
* . . |
|
! !
' i
e A e P — -




weroky so. B107-00% P MU RNAN DAL RS | e 207 |
wonge _ X0~120 | vppvarwn my o _fesmeesew Y | arrkoves sy e
| DALE 1 H‘y 19h9 .
“uubject; . BASIO FLIGHT ORITERIA - POWER OFF e | umvisEn
POWER ON ~ PACK (O¥T - YLAPS & GEAR UF
L TR VR e TR A ol el e e e e e e e e ]
V=0 Dimgran PHAA AHAA FLAA Ly FUARA s | NVEAA L, | SLAA vip
GC. 8. Location = 7 y Vs 4 F4
Gross Welght 1be. s oo smoen | sa ol setoce | spoct |smose
X T degraes go5° | opppl 250 | -aAs5? |02 - 293"
NACELLE
OL" | .coe® |- ,srr0 ' e BR2O |- oFPRE |- cTB06 | ~.063,/
a . )
Dy oCE0 ca8Y Loos5e0 | p0SRO | | pegss | L oceD
0
Zy | L0032 b o s™ | -, CRAS T |- OS2/ 3 |~ 0/ 82 |~ . pr295
c !
p Xn ( ) R Te 4 ! LOST7R La0GEE” | L pO28F (|- 00l /A o8
Zy = v | B :
Y i %2 Q/ /o ! LO0FEF |- 205347 | . 667 |- 3/GPL |- FFSED |\ ITCSS
Xy = v !
N oxN q/ { /S') | Lorez& !— NS RN K ¥ v WY e SENPTR Do B WP T ¥ 34
- }‘
:" - }:';N :‘ ;::‘ G29 N~ 15250 |— EIPC |- g d |~ F el |-20256
0: = U 2T §EF |- PET | r267 e A 2l By
N (.25 L¢) p2of 08la | puBR3 | 4y P | croez | o
L Q¢ .
e s'f:&"l'b Ll XTIl L3IE3 | SZ 205 | fon, /08| 6.5/ | 66, 257€
,‘40 B [ 1S )
"YHy sue $0 nacess .oR45C f'”w/ OO CFR N, o 27 |-, RS E | 2 8F3
T T " - —— :"_‘”"""“ -t e Rt eande TTTTT e
RooM (0xm) l ,
cl’.B L0322 o pess3 l < L OOOZF - POFEE | 2036
gDB o005 O0YE3 ! L poLs32 LOO0S3C | p0s0p WP -1
OZB JOCFO —ored - ppoez |~-.0007/ |-, 056/ -, 00329
P :3 (v/ ) o058 . & OFE oo5R2| .005EF| 00508 ! p0580
7 B = % Q/ B i SHOFOF |- p2/853 l._.nz;-z';/& - L OOFTFC e 22 L 0TS
» : ;k q/('/‘v) L e Réé D 0ofP7 | 02877 | Lpgesb | pagey | pR2FO
:B ) IBY, 1ba. g3 38 |- 62) |- L |- 2k - pysy - Loze
. B X /XY, IO | ossS L grts | gase | 2s65 432/ | 2/5
MB ('25 LB) 0 ,aft’? —-. o007 % : .6”//3'}’ LOCHEO |-, 08 Y) \— pr FO&
= Ma SO L .
"y e Fy no'w:B. £L766 | ~/3 P23 1 G337 | 53,280 | = SESOF | - Y507
/\GM‘ due to one boon | Lo39¢e ‘___L:(;[///"-’i oreES i RFR | onP YL —CeZaY
e e e e o o - e ¥ — e e :.-.... [P U S -
| i
* |




. ¢ meseas amma

perowr so B107-00k% VATRCHITD SIRCIATTHIVIZTOR ;

A Ly Al HIE ) ElGdNE & AYRET &~k 0 0iva 70 _ ; e L
wope, - XC-120 * ceveaxge wx e By Avenngnpx ]
| piir 1 May 1949
St _BASIC FLIGHT CRITERIA - PACK OFF KEVISED
FOWER ON . PACK OFF ~ FLAPS & GEAR UP e
| Yen mngnu PAAA ,r/AA ;%4,4 v PLAA, ol { e AA e g ALAA
0. @. Looation 3 / 7 s l V4 7
Grosas Yaight 1ba. B e g ot | pug po 0| gug rool 529,000 | g roe
X9 degress 255 L — Bt - g e ~/a /7 R A3
e s mnmin + e+t e e am e e} .- - . [ SN S R —- . PR
vsneIcan Taji  (umm) ' i Jf k
t
o
cx‘vr o o o o o e
OD” COCSI| LCAET | m00SY N ronsY | oc08Y |LpecS
Ty ‘ o o o o < o
cx" ! fp(»ff/i LoerEP | 00T L0008 | co0SS | anasy
A agp = 0%y q/("/’y) ceops | oo | ooz Y | o 0F2 G| o0 2UE | ccog2y
Yyg =7 Xyp ¥, iba. £l 88T | 2y 3 P 23/ & S E 23/
AOI‘ due to one gail oo oe 0 e/ F | poort | cons B8 | oo 38
——— B St e R e S i T ——
W
[> 4 4 - o ” ” ©
, ASE : THET N e gpT ) AL P | FIG
e/ .. Al el S o887 | Sledy i Lec pa-Y-
15. ~3.57° | ¥ ) #6E N Fog | g2t | ggpt
/i ht cx_m' -~ 0/08) (. 6303R . pr934 |-, 02380 | p3psy — &BRIE"
O0ye
o 00237 c0CEPE | ppzac | .o E | L p0B06 | co2R8S
O::, ~ o8 |- 03633 | ny 5 |~ CZIBO| o H3LF2 |- 0FF RS
T 6c28% | 0¢388 | rozzo oez3E FeHoE o2
s . L6 LOO2: ol = . £S5
Papy 2 Oty o (/5] 00728 |~ 6 7297 o5
; . - - pPFe - P FO PO 25/ % R
P w0y o/ (4/2) i

CRES e 7€ | pre80 L EITTR2 | oo | ma P

Zgr = ¥, 1lbs. .
Pz ¥ P d z“.:?,?/'b —S50e2/ (-2 ¢Ly - S 2ES L 4

Xgp 2 ) Xge W, 1bs.

2L 0 g4 =Y2 g5 706 LS5
“Hm' {a. ¢.) pOSTE | s 733 |~ 00/ B2 | neg IR |, g N~ 2025/
Hr ¥ q 8, MG, a"ar’fi P37 6 [ ~2620) |~FEIS 5 |- 2R IEO |- 38, 470~ TG
I |~ , it
%y, 1bs. Jezon)| 50, IFF | s g P20 | s34 c5E - pg 88T VAL 4
Xpe 1be. 20,037 - 2& 9 2077 SISO | T8 S5’ - vEc

l
* Cﬂa--r —osgr0 o s3r ) - OVIE8S e OFPTY |- R VE N\ HPIT
; i
]

TRESTRZTAA

L |
£ . {




T i e = <

HETORT SO, mo-"oxu f““‘“l!l) ATROCRAFYT DIVISIGN

"y !A\XI “!l N KWNK &4 AYHEPL ANE ( n)_(‘?_ﬂ_K:\ ras

~ __ X0-120 ] CREPARED BY

o e——

e SN — —— .

PALrS 1 PAGE /2 .');v'

T Lodlmesre sy | arewoven sy
e 1 May 1949
T esbien BASIC FLIGHT CRITERIA - PAOK OFF REVISED
ANALYSIS OF AIBFLANE COMPOMEWT LOADS
SYMMETRICAL YPLIOH? WITHOUT PITOHING ACCELERATIONS
Oondition JYLAPS & GNAB UP - POWER ON
e sy
Ven Diagram RLRA ot SLEA y,
C. 0. Locasion 5 /
| Oross Welght  The. 57 cn”| 37 980 S
ALBPLANR
A [T 32732 3.8
/v/s,, o #/0q. ft, X7 SI6 | 2¢, 2428
7 A ¥[8y P 249 | FL.2585Y
°2A PR VE 3 I XA
q = /ZA(¥/8,)/0z,+ #/0g 179, ¢ /746
o/ (W/8y) ft. 7222 | &.8YEy
Yo “a 1391 q, mph 2657 268"
Y 2.L.s degrees -2 263 |~/ s As
‘Ox‘ L, 03,37 LOIr el
72 = °ng/('/'v) L2200 2862124657
/ o"‘ LS8 |, 5993
Up‘ L01946 | .09 76
prr o s —— e e e e e S e o -~ — R Aamate B
j 14 .0
OLy L STE RS | 588 S
:D' .02s0 .02/,5”
0" E2787 [.SBEe
»Xv 035766 |.c 3325
2y Oy ./ (¥/8y) S.08575) | #.02408
/Xy = 0g, J(W/S.) L237000 | . 2275
iy » 2%y ¥, lbs. /50 20y | 452, 8387
h 2 7]’, ¥, 1be. ,,g/ 77 8,69‘2—
My (a.0.) -, 0630 | -.©0630
g = Q'v":fvf:y ' - 224, G/ |~22463/
. 8. -
A - 3096,
QM‘ due to wing L0&370 0§l 8 1
} I
B s 4 ? . 1 L .J...‘-m-—o— -J




A A kY i 4 . 3 v N '\, N [ T e—— - V“—‘“‘
REEOKT 80 B1OT-OLl Vo Pt b it s itate tbebets | vwrs[raes 20 ]
 NuDEL X0=120 | rumpavzn BY __,ﬁ,ln‘ggy‘m_nmgiﬂ, e} ArErovRn BY
pair 1 May 1949
< Nubject: - . BASIO FLIGH? CRITERIA - POWER CFF REVISER
e e Y R R R ""‘r
V- Uiagras Vol e ] ¥y ! pL/‘?-"?V”
€. 0. Location Yen ’
Gross Yeight 1lbde. 37 o1 137 Féo
X T, dogress 1, 25" | =t 2475
MACE/LE ]
ol'N = 03829 |~ 35,
OD H
N o080 7 L] ooy 329
2, ~ 036¢F |-.0368TC
0"N " Lco¥3ersT Lo 537
\)1 Zyz O, q/('/") . 28776¢ |-, 2v0ay
kXH O‘N‘/ ('/a') i -('3<‘6" ,03062—?
Ly = )Izwl, 1va, ' ] -5.537 .9 soz
lﬂ'—’%l/y'. 1bds, i /,,,33—‘ 7
il (.25 Lg) L O2ISPL |, 0218785
< a MAQ,
s e a9, oy 78 710 |79 729
/\cu f‘- 1‘.0
A dne to nicesle -, oo¥t2S |- 0e2.8 18
— —— e }-—---—M-Av—-— = i B
RN (oxs)
ol’] - popok3 | ~,0000 3%
Oy L0632 | Loog32-
oz' '~’(;;;1)[;{i—,00011'¢
Ox' L0085 3% Loy 3
2 iy = o’l) q/('/'v) - onuP&g |T.0008E828
2 3 = oln q/('/l') ‘ LO0395358 | 03648
; .
B T /zyw, lba. -3¢ - 34
nxn = /X3 ¥, lba, ¥ /383
TR ('25 LB) s o8 ) .onFo 2.
My sz q 8, NAGy Omg. 2,000 | 32,877
£¢. lbs,
Oy due to one boom L OOE GGG . 00ETI 577
f 1
-‘ : t
i : |
* i 5 |
5 !
. | E ‘
e | % -; |
o o e d. ; b e

I
RESTRIC "=




?\___ﬁ_-t

Ty 0 R S Py
deovee o XG=120 [ ewxeanwn wv_ IHeCKRRR By I,ert.h:;vsz By _
i DK 1 May 199
Subjeet BASIC FLIGHT CRITERIA - POWER OFF S o | nevisen.
- S — - R o]
V-n Disgram [ 1LAR # ey, r F {
6. G. Locetson P *
Oross Weight, lbe. B7 08" | 37, FBe

(e 4

7 A!’L ‘_".fr”' D LA XXl EVVEZ a s

N R Am

18 SLIPYMRAM {ONE)

mL'I o5 3 Loosy
'x & o
szl ETSEN ey

m‘x , 000 R .Soec P

Foyx ’f\°z""/ (v/8y) <0354y [.03Yavg
%I "\GX'IQ/('/") coo 5'61;‘4'0 Gry
Az'x %‘z'l ¥, lbs, | ’3co ‘ rRao v
/ﬁx ‘){qu ¥, 1lbg, 27 < 3

S

-~

8,0,
(Wl x0 Mo MAD, (ptro
4. lba.
&u" due to one wing !
section immersed in :00O2IBPIS5|. 000077428 i
slipstrean

R e — I S U
EESPRLIR ~ (owm)

oLy ~. o0t |—eeE o0

ODP ~0I413 |- 13 '

aZy mLOGCERY = 0607268

Ox‘, o . - orf 13" =, 0rfrsT

)!Zp = QzP q/('/‘v) ", 003 Il 069204

1T @ Oxy 9/ (v/8y) ~.c9936y |- 096818

Ip 8 )Zp ¥, 1be, -~ 22/ ~/89

IP’}Z& ¥, 1bvea, _3;075_;‘ -5 678

Ao.‘“ due $0 one propeller Bouoll8er |LOOULTLTIZET

. ,, l

L
A 3 [ ¥ i !' J-—..._ - J
P
RESTR; oo £ é;i.r}




t
|
: ; - - = e e e t
| wevonr s mioz-onk FAIMMAMERNICRNE INAAY L mens]raes 272 ;
Muoma,  XG=120 | rmerasxn ny e AAMECRED WY AviiovEn BY
BATE 1 May 1949
Habjects . BASIO FLIGHT CRITERIA ~ YAJK OFF ceeroe o | REVISED
Y-n Diegran T i nm vy | PLAB o, ] '
0. G, Losation e ’
OGross Walght 1de, 27 018 37 P&
Rl 2 degrees -/, REx | =1, 0¥ i
e i a4 et e 2 ——— 4 ot = o b - - - i o i s o = e -v—_r——w‘—-———qr——-—g——m» o — e e = r—-~-—.. B e
VIRTIOAL TALL (ONE)
Clyg a
OWT BR-Y 1R g Locu 7 !
° i
L {] . (=] ©
ck! ’ Lo 0fD L e 4
A3 2 Ox., of (W/3) cenfoor [Locs gonys \
4
Xyo 2% o ¥, lba, /R /Y8
Au"‘ éus to one $ail ,000s5%t |.oc0?s 27D
HORIZOWTAL TALL
o(h‘ -3, 70 -3.05
‘h(/q 229 /030
cSO 8, 32 =, ‘7
(3" 0711 ~.e1Ys82 |~ cuecy3 | |
c%!’ .00y . oo@s 4
ozg! r,0rYrPLI - 2L Y3 “j
,%"Im. | .o09¢ | .ocgy g
Srpp = {w s
}xm uzﬂ'! q/( /3'2 e OPRNY - Y129 ;)\
7 8  / 3
R o/ (W/ % L062¢  |.c6Eal ‘(".“i
Zm- .)zn,r ¥, 1bs. ~FGRE ~5R6C :El )
Xiam ZhXgp ¥, 1be, £ G957 2872 ) 1'),
o"m (a. 8.) e oo = 0nl780 "
e 3 q 8, MAQ, O, f , 5
1® “/S57a¥y -r0 423 %
e e e HE e B s A
ENATION ' Y.
zL, 1bs. /39 ace r4o 30 } e
X 1ds, &g I X & : !
! gy —og/72. | —.076s 97 ; ' 3
| | B
i ! ; |
i Bl A | }L e f‘(
\ ' e )
\ RESTRICTT™D 3



RIEPORY ND RlO'{-Olh

i

ekt

muhjoet.

FATRCHII D SIRCRAFUC Diee s

|
Xg-leo { rRECAHKD B . Pome s s

BASIC FLIGHT CRITHRIA -« PAOK OFF

PART Il=H=2

R ALCHIL D ENGINE & ATHEE ATOET (O

e . . R . - ———o

ER % DN I P P8 Iy

[

[ERURE 1 My 1949

NEVISER

2. TFlaps and Gear Down = Power Off and On

The 1imit speed for flaps and gear down is 160 mph
80 that the loads on the component parts of the air-
plane for balance conditions ars less critical than
for the flaps and gear up oonditions,

AJ

ESTRICT™D

«
45

- eran s s WMo e e e e

AT TR

BT +
- 5
)

{0 =



AR L K47 W IV W A
3 ml-_u“_m B
R . . i - ~ JE
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voo 1Meyighg
N BASIC FLIGHT CRITERIA - PACK OFF ; e i
i
PART 1l=l=l
I. ¥Wing Loads
1. FYlaps and Gear Up ’
a. Balenced Conditjon

The wing loade as determined in Part II-B~I have .
been annlyzed by the Structures Section and the :
following conditions selected as being posaidly

oritical. A summary of the loads for thewme

oritieal conditions is presented in Part I«C-a.

Condition Posslbly Oritical Yor
PHAA Upper surface in compression. Lower surfsce in |
\ tension, outer panel., TFront spar, outer panel, !
Speesd 176.9 Rear spar, lower cap, caenter section, . uter
\ Power (%] 4 4 pansl to center section splicas, front aspar. !
C. G. Location 3 j
Gross Weight 54,000 ;
PLAA . i
L !
Speed 265 Upper surfacs in compreseion, Outer panel to j
Power ore center section splice, frunt and rear spars. |
0. 6. Looation 1 Lowsr surface in tension. Center mection. !
Gross Weight 54,000 Yront spar, lower cap, center section.
PLA :
vD ]
Speed 331.3 Rear spar,,outer panel
lower off :
C. @, Location 1 .
Oross Weight 54,000 ;
FEAA }
Spesd 175.3 Lower surface in compression. Upper surface '
Power off outer panel to center ssction splice.
Cc. G, It D 1l ;
Oroes Welg:t 54,000 ;

et 1 s st
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' :
PART I1l-lsl (Cont.) §
i
i
Condition Fogsibly Cr i
NLAA VD Onter panel skin splices '

Speed 331.3
Power orf )
C. G, Location T t
Gross Weight 54,000
N i
PLAA, I guat Loocal attachment of welght items ‘
—— i
Speed 265 '
Power On !
C. G. Location 5 :
. Groes Weight 37.015 :
i
PHAA Special leading edge conditions
i
Speed ’
Power off H
C. @, Location 143 i
Gross Weight 54,000 !
NHAA Speclal leading edge conditions ‘
Speed .
Pover ore :
0. @, Loocation 1&3 :
Gross Weight 54,000 )
{
]
f
i
|
!
|
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!
i 1 May 194 |
i
i

PART Il=l=l

b. Special Balance Oonditions

It 15 required by referencs (2) that wing ribs and lesding
adge shall be investigated for pressure distridution corres= 3
ponding to: :

1. Positive 1ift coefficient giving most forward center of
pressure. This corresponds to PHM conditions conasidered ;
i{n Part Il-B-l.

2. Lift coefficient giving positive limit load factor at Vp i
or Vg if higher. Thie corresponds to PLAA gonditions ’
conaidersd in Part Il-Hel,

3. Distribution giving maximum negative load on the forward 20%
s? the wing. This corresponds to PHAA and/or NHAA conditions ]

considered in Part Il=H-l. ;

Therefore the spscial balance conditions of reference (2)
are all covered by the critical balance conditions of Part

Il=B=1,

-

¢. Special Leading Edge Conditions

It is requested by reference (2) that the wing leading edge
be designed for loads that exist at most forward C. P. and
for maximum negative loadings on forward 20%, modified for
momentary inoreases in accelerated flight. ZExamination of
accelerated flight conditions indicate that an increase of
25% An 11ft coefficient 1s the maximum ever to be sncountered.
Therefore, it is assumed that the maximum lift coefficient
would be inoreased by 25% and the other coefficlents extra~
polated to match this value. Oonditions are computed for a
constant load factor at reduced speed and the neceseary aero-
dynamic coefficlents sre tabulated in the table immediately
following.

RSN S

S e i s e e v " o= —

Note that this load should only be applied over the leading
edge of the wing back to the front spar. The sffect on the
airplane force coefficients dus to this arbitrary 25% increase |
in wing 1ift coefficlent is considered to be directly attrie i
butable to the increass in wing force coefficients = no other i

fi component parts being considered. :
- “. \;
; i
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" Subjects.. . BASIO JLIGH? CRITERIA - FACE OFF e o | REVISED.
AMALYSIS OF AIRPLANR COMPONANT LOADS
SYMKETRICAL YLIGHT WITHOUT PIPORING ACCRLERATIONS
Oondition _SPRCIAL LEADING JDOR - YLARS & OBAR UP -
V-n Diagram Prt A NARA 1
€. 8, Losasdton 3 /¥3
Grou. Voight 1bs, SHo00 | sUooe
h_m
N 3.0 — 5
}'/Sv » #/8q. 1. 7.3/ 32,3/
A /8, 70.53 |ess ¢
Oz, 7. 785 -, &6o Lxtrapockrtay
LI )("l('/lv)/%. #/8qd € 2.5¢C I -14
q/(:/l.) B4 162¢r | sowss
VYO~ s {91 q, nph 756 % 7598
G’,.L" d.‘“... /2-,6’ - IG«W o(r‘ - CLW e"sa
a 0843
7% = O/ (¥/8y)
ox'L
s
g
g;: 1.757 | = 709 Cap | x zas
) .02 Py {
oz' ; o A o f€~ Lxtha ool 7 eyl _
iy 725%1 | -.coss ?,,‘v Fos <y 1~ Ca, orfocr, _
=70 |~ t73¢ Loa ok, Cepy, v Ky .
?)l' w Oz ‘/('/'v) 2.99Y¥ |~s. 2008 ~ < v e '
Yo w0g JOWBY L oo, |- Zeas
v = 2%y W, 1, ’58.597 {~6¥% 827 .
¢ = A%y ¥, 1vs, ~ K, 20 |-G 26 . 5
QN (.‘o') -, 0630 - 0630
K = om0, 0, (7978 ~&3 162
AG ft. lb.o
Ky dne to wing
}
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BASIC ELIGHT CRITERIA - PACK OFF

1]

o 1 May 1949

LTI RN 12

2. Tlaps and Gear Down

for wing loads,
1I-L,

As noted in Part 1I-H=2 flapped condition are not critical

Actunl flan londs are c¢ommsidered in Part
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i . paar 1 May 19%9
- BASIC FLIGHT CRITERIA - PACK OFF L
j PAR? 1I=J
9 J. Aileron Londs
Allsron loada for symmetrical flight are for neutral
aileron only. These loads are those existing from
the presmure distributions for the critical wing
conditions of Part II=-I over the aileron area.
K. Alleron Tab Loads
Alleron trim and balance tab load: are those considered
“under Part IV, Asymmetrical Flight - Roll.
%
|
b
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PART II-L

L,

— e

8 . _ PR S e TR ’ .
VIRCHELD ATRCWAVT Dis N : b ‘Ir.(.z’

CEITOIE NO. ()]
kY] ¢ R}OI Oll{ _OF FATRCHILD PAGINS A& AIRNEANG a0, 1

!
noeRl, XC—-_I?O [ FRYEFARED by I (ST TR fene t-

tey s 1 Hﬂy 19“‘9

BASTC FLIGHT CRITXRIA - PACK OFF . .
. . . v Eita

FluE Loads

It is required by reference (2)~6B thut flap limit loading
be determined from the formula:

L. = ooossg Q\CL flap) x V& x 7
BQ. ft. only

vhere ( A Op flap only) is flap 1ift coefficient in fully
deflected position with the gust condition at 160 mph
indicated airspeed (Flap Limi{ Speed).

The maximum flap load is obteined when the flanped wing
117t coefficient and the dynamic pressure are at maximum
values for the conditions investigated.

As the maximum speed for flaps deflected is 160 mph, the
saximum flapped wing 1ift coefficient is the prime deter~
minant of the maximum flap load. With power-on, the dynamic
pressurse in the slipstream of the propeller is increased,
which also tends to incresse the load on the flaps as a
portion of each of the flaps is in the slipsiream of the

propeller,

Therefors, the maximum flap load will be cbtained under the
following conditions.

Eower Op
vz 160 mph  G. W. = 54,000 1bs. = 2.2739 Te ® .198

Oz, = 2 x%/sy = (2.2739)(37.312) = 1,2953
q 65.5

&y, = 2.210 c.6. 1&3

Oy = 1l.212 from figure & refsrence (1)

S CLpp B LOT7% from figure /& reference (1)

RESTRICTED




lt!‘_ﬁl’l}[{'l ‘\',(,)7 RIO_I_OJJ! P&l}-]_}l.i}(l;illlll]l E’]g.‘i}\l}u.‘(‘“f‘”\]];“l’ “:,t‘;;‘.;,f i(:“‘ ; o ! P <o H
woree  X0=120 | iwprannn nr Ui s U, j
- } oo 1 May 1949
Liatpect BASIC FLIGHT GCRITERIA - PACK OFF S PR |
|
i
|
!
PART II-L  (Cont.) ;
Inasmuch as the previous stated valuas (OL" = 1.212 and _ f
i !
AGLﬂI =T ,0775) for this pank-off condition are appreciably
smaller than thowefor the pack-on condition ghown on page .
235, Vol, I,of this report, the flap loads will also be spaller, i
Therefore, the flap loads as determined in Part Il-L, Vol, I of )
this report for the Pack-On condition, are considerad applicable .
to the pack off condition. .
Flap loads outside of the slipstream :
107.39 1bs./sq. ft. i
) Tla i m ;
159.6 1ba./sq. ft.
]
Wei Average Load op Fla :
140,72 1ba,./eq. ft.
v
i
!
i
i
:
{
i
!
1
{
|
i
|
-~ |
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BASIC FLIGHT CRITARIA - PACK OFF

PART Il-M
N, orige 1 T 0

1. ance Co 0

Balancing teil loade were determined for all elx
pointas of the V~n diagrams for all C. G. locatione
and gross welights, flaps up and flaps down.

The maximum balance load was dstermined to be =13,57h
1bs. for the following conditiont

Gross Welght 54,000 1bs.

% = -1.079
.
Flaps and gesr up, power off and i{a ahown in

conjunction with the loads on the othsr component parta
in Part 1l-B-l,

1
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ﬁlm"“, BASIC FLIGHT CRITERIA - PACK UFF R,
! :

Gust Loade

Gurt 10ads on the horisontal t=il are deteriained as specified
in referance (2)-6B for minimum flying weight (37,015 1bs.)
11pht weight Plternate condition (37,980 1bs.) and design
gross weight (54,000 1bs.).

The increments of horirontal tuil load from a 50 ft. per

second gust (50 K sharp edged gust) on the horizontal tail

at level flight high speed are computed and added to the
balancing tail load for unancelerated flight at level flight
high~spesd with the stabilizer and elevators acting as a

single unit. The effect of wing downwash, angular acceleration,
ete, are considered.

1 ment &

Reference (2)-6B (Sections X¥-2d(1) and E-2d(2) gives equations
for airplenes with single vertical tails as end plates neither

of which is entirely applicable in the came of the XC-120, which
nas twin vertical tails with tips., The squetions dsucribed above
are identical except for the last term which is found to be equal
to the 1ift curve slope of the tell, This being the case it is
congidered more sccurats to insert the 1ift ourve slope of the
XC-120 horizontal tail as previcusly determinad in reference (1)
Part Il=A-Tb as the last term in the sbove equationa. This will
result in the following squation vhich will be used.

Lyr ® A¥gpz 57.3Usy q (1-52 x Ay x K. x Ep x xs)/chth
\ Y/

Vi — -
a2 J:S
TAg 8oy being squal to OL oty
7Ag + (47.3 85 T)
where:

"Fg = "Lp ® Incrament of the horigontsl teil load due to

gust 1bs.
Vg = Ture level flight high speed 265 mph = 389 fpe
U = 250k b K = Gust alleviation fastor Fig. 5

referenca (2)-2b.
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IB:

.ﬂi\ A =

Veighi | By,
1bs. Sq. ft.

37015 ! 1W47.25

e

37960 1uu7.25

5400C 1hh7 25

]

_‘v((;ll!ﬂ_l: ~ xc-.laol lH' VQHKH "l ‘

t‘mhj(‘tl; BASIO FLIGHT GRITE:RIA - PAGK ()n

REPOKE SO tzmpom TFATRCHITD VURCHAT Fl VN ‘ TR IV,

DF YAIRCBID KNGINE £ ALUELANS 0. 20m e |

MERILENTS SIS

Dot

LEVILED

{Gont.)

horigontal tail surface area = 346.2 sq. ft.

V2(7/391 = dynemic pressurs = 179.6 1bs./sq. ft.

.0842 = wing 11ft curve slope

downwash correction factor for horizontal tail position =
.561 (from fig. 1, reference (2)=6B where -th s 47,5 and

¥y = .38c

downwesh correction factor for wing taper = 1.51
taper retio = .5 filgure 2, reference (2)~6B

downwash correction factor for horirontal tail span =
.959 figure 3, reference (2)-6B

Agpect ratio of wing = 8.25

= .0450 reference (1), Part 1I-A-7-b.effsctive lift
purve slope of norizontal tsil,

N 4 ] A
25.58 | 5%9 27.u5 9150 .569 ' ,0L50
26.24 550 | 27.50| 9150 .569 .0U50

- — [

373 | 575 | 38.75] 9150 .569 ' okso

The balancing tail loads for unsccelerated flight are obtainad from Part
11-D for 265 mph power off and power on, presented in figures 5.

respectively.

For Unaccelerated Level Flight at 265 mph

0L = 391 x @, W,
0x Sy x Ve

1 May 1949

Wsy |K U [57:3 589 ] 1-52 ay Kp Kp Kg | 2 bt ClLocy,
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Subject: BASIC PLIGHT CRITERIA -~ PACK C¥P® LEA 1SED
PART II-M-2 (Cont.)
CL
Por 37,015 lba. 1425
!
37,950 1bn. .146
54,000 lbe. . 208
{ A gy, 18 vbtalned from figure S5’/ which i» & plot of the
balanced airplane 1ift coefficient versus angle of attack of
the thrust line for 265 mph power off, and figurs 5. for
powsr on at 265 mph.
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et BASIC FLIGHT CRITERIA = PACK OFF R

PART Il=M=2b

The balanced airplane airplane 1ift coafficient for
flaps and gear up, power off was determined in Part
II-F and is shown in figure S 7/ versus - TL.

Similar caloulations for the power on condition at

265 mph sre presented on the following pages and
shown in figure §5 versus - g.
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awny, - XC-120 | PUYEARED BY L i
| P 1 May 19%9 :
P'omo. . BASIC FLIGHT CRITERIA - PACK UFF Ehave en ,
| |
PART II-Me2c f
2o [*] o] optal T
[
Power Off ' .
j
Gross Weight G, 0. 6. = Balancing Gust Total ;
1bs. A T Load Load Load
37,015 L1425 1 ~5.54 -6u10 f ek -1284]1
2 -5.58 -5590 -12021
E -5.54 -6210 -1261 .
-5,58 -5230 -11661 !
5 -5.56 ~5820 ~-12251 :
7 -5.58 =5500 -1193 ; :
37,980 .146 1 -5.5 ~6410 L 63 -128 ’ f
2 =5.55 ~5600 -IEEJ .
E =5.50 -6190 ~12633
~5.55 =5190 -11633 ;
5 =5.53 ~5810 -12253 _'
‘» 7 -5.55 -5k80 e B
54,000 . 208 1 =4, 79 -6300 ! 6736 =130 ;
2 -4.86 =-5070 -118(3% i
E -4,79 -6020 \ -12756 ;
-4,86 ~14750 -11486 3
5 ~L.8 =5470 -12206 :
) ) Ll M6 o -11606
37,015 1425 1 -5,& -6650 L6un -13081
2 -5 &l ~5960 -12791
E =540 -6500 -12931
~5.5Y -5880 -12311 i
5 ~5.51 -6150 -12581 (
7 ~5.54 ~5880 -12711 j
37,980 .146 1 -5, Lk -6660 T 64u3 -1310 ;
2 ~5.50 -9530 -12373 i
E ~5.44 -6500 =12943
~5.50 5840 -1228% \
5 -5.47 =-6120 -12563 j
7 ~5.54 —Zsho 6716 -12283 ;
54,000 . 208 1 L. 74 -6480 X673 -13216 ;
’ S 2 =h.84 -5350 ~12086 3
3 ~4 74 -6280 ~13018
L «L, 8Y ~5280 -12016
- 5 ~1,79 «5680 -12416
4 7 k.8l =5200 ~11936 ;
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PART Il=M«20 *
The slavator deflection for bulance for the above critical
condition ig obtained as follows: '
' !
Se ® ‘pt Clgp - LO0L50 ¥ g i ’
0248 -*
| t
for C. G. location 1 -y = =L 7Y ]
balancing 7 py Clym = -,104 figure XA
balanoing X'y = ~5.18 figure &7 reference (1) '
%
' 0\ _ - 5.25
- 8 Y
o .02
; é
7 nt OLgy = lmp/ax 9ne/a x Sng ;
]
H
-.21255 = =13216/179.6 x 346.2 '
. (Yht = ("' (é;)(+ .021*6/\4' “/ht CL.EL‘ f "
° e .0l50 .
t u,"\(
NG
N ye = =5.25 x.0246 - 21055 his
_OI50 | l.
! -
Xpy = ~7.593 | {
1 L
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sutjects . BASIC FLIGHT CRITERIA - PACK OFY ; e
f

PART 1I-M~3

3.

e e et e oo gt e e e e R -

Maneuvering Loads

The meximum mansuvering tail load for design gross weight
of 54,000 lbs. &t the meneuvering speed (V /> = 167 mph)
and at the nansuvering lond factor (3.0 n ) was determined
in reference (13) and is 10272 1lba, for the upper center
of gravity location at 35% MAG,.

The angle of attack of the horigontal tall and the elevator
defleotion for the above condition are obtained by the add-
ition of the incremental angle of attack of the horizontal tail
and the incremental elevator deflection obtained in maneuvering,
to the horizontal tail angle of attaok and elesvator daflection
for the initial balance condition,

The variation of balanced airplane 1ift cosfficlant with anzle
of attack of the thrust line for V i = 167 mph, flaps &nd gear
up, power on is determined in the following table for various
center of gravity locationas.
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Yor the initial balance condition (Poggr on)

o, =

C. G, Location Xy,
1 ~1.6

2 ~1.7

35% MAGy Upper -1.7
3 -1.6

Jy =

35% MAC, Upper

k4
4

C. G. Loeation
35‘,‘ MAC, TUpper

3

Grose Welght = 454,000 1be,

-3.30
-3.35
=3.35
~3.30

7 nt Ol %
-.0717 3.13°
-.0284 L4.980
-.0095 6.52
-.0757 2.98

Yyt is from figure 63, reference (1)

7ht OI‘H’I‘ 18 interpolated from figures J . and J /

//\ht cL;m - 0450 g

C. 8. Location Ax py

L.08
k.70

X ng
.73

1.40

.0246

The incremental velues of <y &nd

7

‘\)e obtalned in

the manauvering condition at the peak load point are

obtained from table XVII of refersnce (8).

R e

7.276
16,88

The total values for the critical condition are then

S

13.796
~13,90
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PART II-Mel
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Condition

Gross Wt.
Wos mph
c. G. Loo,

Load, lbs.

Xpe » deg.
’xe . deg.
qht/lh

LS F R N

REEEI IS LY

BisIC FLIGHY GRITERIA - FACK OFYF

TATHCHTT D GiReR e 5o e

(OB ¥ SO R T I U SR S

oy

4, Summary of Design Horigontal Tail Loads

NLAAy p

n = -1,079
Power Off

5k ,000
331.3
7

«12,526

7. b4
8.136
1.00

Gust
50 fpw»

54,000

265
1

-13,216

-7.593
5.75
1.00

Power On

B

L.

Cp Tl it .

4 (AR |
|
Haneuvering
n = 13,0
Power On
54,000 54,000
167 167
35% MAGy 3
Upper
10,272 -7,687
T3 1.%0
13.796 -13.90
1,117 1.117
i
i
{
|
‘
!
i
i
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Ag the _axi.aum teb loud will occuy et aaxiwuuw surface
deflection at Vy (331.3 mph) the trim tab load will be
calculated for this condition. This is a conservativa
proanedura,

The elevator trim tad hinge moment is determined as

follows: ?
H = a . .
ett .—.O.Eﬂ&_ ‘sﬂtt xXqx m X Jett x c"tt s
4 ety q ,

:'att z 5,44 sq. ft. Ceyy = .5 ft. i
")an maximm = 259 Page 15 reference (1) )
I

a = 280.7 9t = 1.0 ‘»

q ,
flgyy = =.006 x 25 x 260.7 x 1.00 x 5.4l x .5 i

H -11h f{. 1lbs,

ety =

Uring the following load distribution as specified 1n reference(Z):
the tab load is determinad.

Centroid of Loading: } e ey

:
!
i
o ;

i S | e
2 1t 3 - - Tty i
ONITS | i
i ’ '?' - } 1 uNIT .
folTE - b !
Cd - ’, 2 ’:tt ~I'
-y Ny = Hy Hy = Tab hinge moument fr./lbs.
By —-E_&— = W . oL - ¥y 2 Yormal force on Tab lbs,
% S a2z Y . 2 Force Amm

A = Area

&
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PART Il-N
Therefore,

N‘tt

2 513 lhe.

[ B
LR RER PRI
LEREES 1

PRSI S E APV

) g 1 May 1949

Paivea
i
i

T -5 x Hey, i -L,5 x ~11h

e 2 94,30 1lbe./mq. ft. of tab area

5.44 8. ft.
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PART IJl=Ne2

2. Klevator Spring Tad

)

Since the slevator trim tob investigotion showed that the
tab angles And 1oads were relatively small it wes decided
to datermina the elavator sprine tadb load at maximum de-
flection and at Vp (331.3 wph) fur the derlgn load, This
1n a conservative procedure.

The elesvator spring tad hinge moment is detarmined as follows:

H‘.t =.E_?.§.‘Zﬁ_. "“eﬁt X qQ x Ght x O

egt X Cogt
teyt q

egt = 3.83 mg. ft. Ceg¢ = .5 ft,

A\

.'tmgximum = 22° page /5 raference (1)
v T T My - .00
q
Hopy = -.006 x 22 x 280.7 x 1.00 x 3.83 x .§
Hagy = -70.85 ft. lba.

Using the same load distribution as for the elevator trim tad

Ne!t = ")405 X Ho.t

Nege = =H.5 x =70.85
Ne,, = 3FE& b,

_llgég.. ® B83.24 1bs./sq. ft. of tab area
3.83 T

er
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. A8 ICAL FLIGHT .. YAW

A, Gensral

It is the purpose of this section to combine the previously
calculated aerodynamic characteristics of the various component
parts of the airplana in order to determine the characteristiocs
of the completa airplane in yaw, The method of analysis and
method of combination is the sams ac presented in Part Ill-A
of Volume 1 of this report, with the crew nacelle being
subatituted for the fuselase, Crew nacelle is designated by
subseripts X or n as OLy ~ orew nacelle lift coefficilent.

1, Anpgular Relationships

The angular rslationship of sash component part of the
airplane is the same am pressented in Volume I. For
-, conveniencs they &re again pressnted here with the
addition of the angular relationehip of the craw
nacelle.

Ww’?/n-'-“/b-,(t/p-ht

4 - - ac
Thrige =y Pave right 3o 7 ¥
= - - I
y vilert Y v = oo 101t %_W- ¥
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" subject: . BASIC FLIGHT CRITERIA ~ PAOK OFF

PART II1l-B

B. Yawing Moments of Uomponant Parte

This ssction govers the determination of the contribution
of each of the component par¢s of the airplane tu the total
yawing moment about the varlous looations of center of gravity.

v,

The cuntribution of each part is found by the squations developed
in Part Ill=A of Volume I of thim report.

The aerodymamic charactsrletios of each part were obtained from
reference (1),

The finsl yawing moment coefficients of ths component parts are
baned on wing area, wing span and free stream 4dynamic pressure,
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%
:
H
PAHT IIJ=B
' B. Xa Mom of C 8
This msection covers ths determination of the yawing momente
of the component parts of the airplane, As the vertiocal tail
' loads nsed to be determined for only two yaw conditions with
X flaps and gear up — namely:
f * Zero yawv with single engine operation, and 5° yaw at
i Vp (VV&= 371.3 mph), the yawing moments of the component
parts were datsrmined for these conditions.
Final results for design oriteria conditions may de
found on the following pagee or figures.
{
; Sumpary - Final Data - Yawing Nomsnis
,‘" Component Part onditio
Zero Yaw Single 5° Yaw at ¥p
Engine Two Engines
: Wing Unflapped Page 249 Page 2U9
: Ving Flapped ) | 251
i Orew Racelle 252 252
) Booms 253 253
' Horigontal Pail 255 255
i Landing Geer 255 255
; Propellers Pigure 61 256
i Slipatream Effects 62 260
i Vertical Tail 63 - 66 Pigure 67
:
i
!
)
!

- !
‘\ i
| : !
| o
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MUDEE, XQ—IQQ1‘1-QEIQA~1L):!»_ BY - [ CBECKHED b . Larrnosen Ht L 1
] [EENEN 1 M"Y 19)"‘9 .
subjectz .. BASIC FLIGHT CRITERIA - PACK OFF BEVISKD
]
‘1 . PART IIlwB=l
1, Wing Unflepped
]
Zero Yaw Single Ensine Operation '
For ¥ a 00, Ony = O, Slipatream effecte are covered )
in Part III-B~8, The foregoing holds for all ¢. G. positions, !
50 Yaw VD v 0‘} 2 331.3 mph
Op, = °nuc + Cr, <_{! - A.C.!>
By By,
A A.C,
) ¥ =z 256 x 165,28 . o359
By 109.27 x 12
T (T S S
C. G. Position x, x/By (_3_! - A.G_._'_>
S SN S, -_\?.L_, ™/
18 3 33.66 ,0257 -.0072
2& 4 47.10 .0360 +.0031
5 41,09 0313 ~,0016
7 50.18 .0385 +.0056
For design Orose Weight of 54,000 1be, -
¢ = 94,000 = .133
T 00256 x 1L4L7,2L(331.3)~ ?
At this speed the airplane is flying at an
gy, = -6,25° figure 2, reference (1)
| . -
Assuming that Cpy in yaw = Opy in pitch at ! -
o8 T - -'6.1&70
, then Cp, in yaw = .CO78 figure 3, refarence (1)
|
\
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I ungeat: MASIC FLIGHT CRITEWIA - PACK UFF

TART 111~B-1

wine Uaflanped  (Cont.)

GYH (?DW in ya;> - aln @

L0078 (.0872)
000699

0

c“ww = . 00006 figure 5,

e - - . oo~ PR
[ AR SN .

' C‘!(;IZ.\J LIRS ED PR
i. .-

i Ax BHon kA HY .
! IERER 1 Mﬂ.y 1""4'1}
‘ LR PUREN 4}

reference (1)

C. G, position Cryy X (E) an
1&3 -.00001 . 00005
) 2&Y negligible 00006
5 " .00006
7 " { 000064
A
i
i
B e e et b - - - c n(ﬁﬂt-s‘"
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PART III~B~2

2. ¥ing Flagned

The yawing momsnt of the flapped wing is not :
required by the design criteria requirements,

g .
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by 1 May 191@ .

REVIsKD

FART IlleB-3

gz.'.... J‘—_‘ o=

Zero Yow  Single Fngipe Operation

Yor ' = O Ogy = ©

59 Yaw Vp VO'i = 331,3 mph

Coy = Oy Sno Ly o4 6y Sy - 251
N 25 5, e bW 3 (g —‘r?:")

cﬂﬁ.eskn z .009 figure 24 reference (1)

S L
k. = __271 .18 —b = 70,2 RISE
Sy 1447.2 = 7 Ry 109.27 =

G 0 b

Ty *= Coyoos /¢ Cpg ., 2 un ¥
Opy = .0238 figure 25 reference (1)
Opy = .1313 figure 80 reference (1)

For smll values of {/ Op. yaw is assumed squal to ODy
at the corresponding o gy, -

Then
Cry = (.0238)(.9962)+ (.1313)(5%-.',%—> (.087.'2)
= .0262
Cpy = (.009) (.1873(.461) + (.0262) (.187) _:3- - .115)
= .00078 + .0OM <_ze._ - .115>
C. 0. position |  xn/By _ omy
1& a . 205 .0004Y
2 & .2145 .00049
5 .211 Noleollys
7 2173 .000501
I .

RESTRIZTTT
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4. Booma

Zero Yew  Single Engine Operation

For / » 0°, the equation!

| Oy, 251, -ﬁLm + Ory _.3.‘9_<_’£L - 25 L‘b)

Oy = 2

2quals zero, howsver with single engins operation a yawing
moment is caused dy the cowl flaps of the operating engine
btsing openr while thoas of the dend engine ars cloaed.

S0 that for zero yaw, single sngine operatlon

Cig = AClpye flaps -%3.

wheres A C;p ig the drag coefficlent of the open
cowl flaps based on w:ng ares.

A CDg 01 flaps = 0037 reference (10)

For all C, G. locations: .

i 00 14, - , 000uE
GHB = 3T x 15657

From figure 30  reference (1)

035'25% = 0096

GYB = GGB con ¢/ + GDB yaw .-gl_ 810 V
h

- | Ty 1 3 C){
Cpg yaw = GDB pitch for corresponding 7L

From figures 26 and 27 reference (1)

CDB = .1938 figure 80 referenca (1)

c = .1 x 10 = 0278
by yaw 9% = ?63‘:[%

r"(“-f"‘»\lr*
N
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PAR? 11l-B-}

Boomg (Cont.)
Trom figure 31, reference (1)

Cog = -0055
Oyy = (.0055) ( .9962)+{.0228) (. 0872)
s .007H7
oy = 2["'3251@ ::“" + Ory .EL xy -.agh)
B,,, By

: 2 [(.0096) a2 pdl., <.007h>( )Ry - G )]

= .00%0 + .oo;s(_ﬂz_ - ,;57)

AN ST——— —CA Wia A O

. 109.27
() @) 3) (#) G) @)
. 4. xy xp - .l 0037 + .00
Lose tion 109.27 x 12 @ 5T ®’ 3 @ 03330
1 &3 166.1 127 -.030 - 000114 +.00289
24l 179.6 137 -, 020 =,000076 +.0029%
173.6 .132 -,025 -, 00009% +.00291
T 152.9 139 0175 -, 0000647 +.00293
i
b Lai i — a
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5. Horizontel Tell

1t ie assumed that the yawing moment of the horlzontel
tail due to yaw is negligible.

6. Lasting Goar

The yawing moments of the landing gefr down are not
required by flight criteria requirements.
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7. Ercpellers

TYor single engine operation, zaro yaw, pack off, the

yawing moments of the propellers will be identical with thoss
for psok on. Complete caloulations may be found in

reference (5) pages 395 and 396. A ocurve of propeller

yewing moment versus airspesed follows in figure &/

5° Yaw VYp (VO‘i = 331,3 mph)

oup = -2.1p ¥ orp
Bv,‘ s'
For two engine operaiicn the only difference bestwesn the
yawing moments of the propellers pack on and pack off will

be that due to change in arm (1) length with difference
longitudinal C. G. locations,

Oyp = 0275
¢ s =2 x 2782 x .0275 1
¥ 109.27 x 12 x 1ku47.25 P
= -,00000516 1p
C. G. Position ip Onp
14 a -174.5 000903
L 24 , -187.9 .000965
> -181.9 000934
1 -191.3 .000387
.
Fa- 00273 ’
NrCeTNIZAYTEM™
NESITINIGI W
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Subject:--. . BASIC FLIGHT CRITERIA = PACK 011‘ . e | REVISED. ¥
]
PART Y1IwBe8 ?
(j £. Slinatream Effects

The yoving momanta dus £0 clipstream effects are nagligible
for two engine operation, but for singls ergins opsration
nay be appreciadle. The moments will vary vwith spesd, air-
plane angle of attack and thrust.

Single Engine Operation ) g
Oy, 3 AXs _Yb__ 4_

q Sy By
&. VWing Unflapped .
Yor the single engine condition, unflapped wing, zero yaw,
yaving moments due to slipatream effeots are determined at ‘B
various angles of attack for a range of spesd as required ¥
by design criteria. '!
ll

Tor gero yaw A\Xs = /\D§

[\\ OWI - /\ DE
q % \

So that for all C. 0. looations

Ong = Alpyy b Lo M = 1332
By By 109.27

at ¢ = 09, the yawing moments will he identical with thoue

for pack on; calculations of yawing moments due to slipstream |

with varying angle of attack and over an eanveloping speed range -'4

may be found in Yolume I of this report. Curves of yawi L

moment versus o for different speeds follow in figure & . ‘!
I
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PART 1ileB-Ba

pyvp 1 May 19“9

e REVISED

€a. Two Engine Operation

Tor two engine operation the yawing nonant
due to slipstream is zero,

o ——

FAIRCHILD I PV 1l N i
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MODRL

XC=120 | prmranep nr .

|UMELCST I BY

i

Subject :—.

_..BASIC FLIGHT CRITERIA - PACK UFF

AFIKGVED WY

pavg 1 May 1949
e ] HEVISED

PABRT 111-B-8b

gb. ¥ing ﬂamod.

The yawing moment due to alipstream effects on
the flapped wing are not raquired by the flight
oriteria reguirements.

Yor two engine operation the yawing moment would
be xero.
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PART IIl-B=9a

8.
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BASIQ FLIGHT ORITERIA - PACK OFF

Syt = 99,6 . 1yt = 621.1 for C.
By 13,!'1'7.25 = .07 T €07.6 for C.

pAreE 1 May 1949

s s e | REVISED

9. VYertical Tailp

Single %ngine Operation

Yor single engine operation the dynamic pressure at
the verticel tail in the slopstream of the operating
sngine will be different from thet at the vertioal
tail behind the non~operating engine, As a result the
X and Y forces of the verticsl tails will aiffer for
the same rudder deflsotions.

CRyp = Syt | [Ozye i Tp+ 0
S { @ By m:%%.%%

+ |Oxyg (3212' _;,'1 . 01"(3?9 1%:_]

R
where (L)and (@) denote laft and right vertical murfaces,

Caloulations of Cpyy fOr a range of speeds from vir =
100 to 250 mph, and rudder deflections 51. = 0° to 15°

follow. B5ince the minimum gross weight at a particular
speed requires maximum rudder deflection to maintain sero
yaw the ¢ ratios will be chosen at G. ¥W. = 35,904 1bs.
Tho foregoing 1s for the single engine condition, wiz.:
@ w 09, right engine operating, and left propsller
fenthersd.
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‘ Subject :—

X0-120

FREFARRD BY CHECEED BY APPROVEL BT

BASIC FLIGHT CRITERIA - PACK OFF

pate. 1 My 194

REVISED. . .o

PARY I1I=3=3b
9b. Yertical Ialla
Two Engine Operation
g = & 0Oy St 5_1 -
vz L & (—1!?)

for W = 5° amd ¥y 'U‘i = 331._3 mph

- o
o gy ® ¥ "rp‘v' V—i—;’-

4T =z a07 page 2Ul referensce 1
dy
0’)". s .1376 page Sﬁ reference 1
Kyy = 5= 1376 - 5(,207)

s N.327°

Otys % Hyq Ooyp ® -T5(.0560 y¢ = .0269 Jy)

J;. 0 «50 =109 =159
Or“ .1820 L0814 -,0190 -.1200
4 T 1.0055 page 336 reference 1

‘ .
Ogpp ® 2 Oty (1.0055) Gﬁg%—;;)(’ }ﬁa)

e --0001053 0!'! lys

For . G, locations 1 and 3

l,y = 621 Oty = =.0652 Ovye 1
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Monwr  X0wICC | reciasmy py

CHECKRD - BY APPFROVED BY ]

pATE . 3 May oMW + U

d Subject:—.... BASIC PLIGET CRITIRIA = PACK OFF REVISED. %

N ¢

: B

:

* i

i =
} PAR? I1I-B-9b \ ;.
? Yarticsl Tels  (Cont.) .
; :
% For . G. Locetions £ and b 3
| 3
\, =
! Yor 0. 0. Location 5 2
‘ -.0646 :
i lys = 613.8 O,y ® OYye i
| =
\ Tor C. 0. Loostion T i
3
} lyy = 60,2 CByn = -.06362 Oyyy j
{ o.oalas 6. 6. 244 0. 3. 5 c. 6. 7 3
| ds %ryg Byn ¥ye On¢s :
|00 | 1820 =.01190 =,01156 -, 01173 =011 5

-5° ,ﬂlll -.0@ -, -, -,

| =109 0190 Q_ng -% -o% ) .;s 3
{ '15‘ .1200 .wnz --m -own5 -.00( 3 4,
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PACE<| PAGE 271 I t

INE & aepep-- REESTIEI (T35
MODEL X0-120 Irmn:o BY lvmxm) BY l APPROVED BY l’
g pat . L Mey 1949
Subject i— BASIC FLIGHT CRITERIA = PACK OFF REVISED
PART Ill=0=l ‘T
0. Yawing Momsnt of the Tailless Airplans
This section covers the summation of the yawing moments of the
component parts to Obikin ths yFewing momsnt of the taillass
airplans,
The cheracteristics of the tailless airplane are dstermined for
the two conditions, vis. single engine operation, sero yaw and !
two engine cperation ¢ = 50, Vp \ A £ 31.3 mph, :
1. Zero Yaw =S5ingle Bngine Operation
3 c;"_g for single engine operstion, = O°
OxA‘! 2 Omy ch. + Opy ¢ Oxg + O'P
: * Using minimum gross weight which is critlcal, the yawing
moment of the taillecs airplans is deterained for a range of
speeds.
L = 91 x E?Qu
o x 1447,2hy
(0= 1.0 at sea level)
N g, 1s from figure 2 reference (1)
& 100 160 185 250
0L 97 .378 . 285 +155 ]
oy, 3.50 -3,60 «li, 70 -6, p0
wa 0 o} o] 0
On' 0 (o} 0 o]
Oxg .00048 .0o0kg .ooous ,000u8
o,g 00117 -, 00009 -.0001 -, 00007
Opp -.02652 -. 00842 -.005€8 -.00244
Ux‘_! -.02L87 -, 00803 - 00530 - 00203 v
sov 2 '!
§
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| werour yo. mor-ony ¥ATECHILY ATRCRAFT DIVICTON parsraos 272
MonEL __.__..____.xc-lao [m’“ln nv e 4 < LIS ma s r g BX
parg, 1 May 1949
Subject:—. .. BASI0 FLIGHT ORITERIA - PACK OFF REVISED. . oo oo e
PARD 112.0.2
2, 20§ for ¥ =50 ana¥p = 331.3 wh
0".! - 0" + 0" ¢ 0,. + O,P
0. 6. ¢ o Ox
Position 0" ¥y % " AmT
14 00005 |.o00uk |.00289 | .00030 .0ou2g
2a E .00006 |.00048 |.00292 | .00097 .ookiy
5 .00006 | ,00047 |.00291 | .00093 00437
7 000064 | ,000501 | .00293 | .00099 .00l50

From reference (5) pages 440 aud U4l we shall use an overall
interference factor of .65

Gonsidering interference effecter M1 = .65

-
9 . 0. Posttton | (on /n) Ony g
168 .0ok2s 002782
24 3 .o0uNk 002886
5 ; L00h37 .0028%
7 i .00k50 002925
\&
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MODEY,
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.l'u.- —rt s

xc_lao [Pﬂllﬂm BY ___LCHECKEN BY APPKUVED BY

FATRCHIIND ATRCRART ]))\'\p\ ‘ 7 NP I
O FAIKCHITD ENGINE & AIRFIANE 0 1 - -

e e e e ke~ e =

DARY adi=w

-

M,

BASIC FLIGHT CRITERIA - PACK OFF

’ Subject s . .2

paig 1 May 1949
e | REVISED.

Yorticmi Taii Loads Tabs Heuirai

Thie section covers the determination of the vertical tall
loads as required by the design oriteria requirements. The
vertioal tail loads are detsrminsd for the following conditions,
flaps and gear up!

(a) Side guat of 50 fpe at vcr& = 265 mph with initial
xXyg = OF

(v) Zero yaw with ons engine dead and the other sngine
delivering take off power for speeds up to VO~
250 mph.

(c) Zero ymw with ons engira dead and the gther engine
delivering military power &i Veey (VO ¥ 2 200 mph)
for this condition, plus a sids gust ol IO fps.

(4) Tive degreep yav with resulting rudder deflection
st Vp(Vvos = 331.3 mph).

(o) Tive degrees yav with zero rudder defleotion at
VD (VO B = 331.3 mph).

A summary of sll loads is prasanted on page 25/. All
loads given herein are for one tail only.
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OF FAIHCHIID KNGINE & AIRPEANE IRPUEATION
=A% COTAUEARION

{
MUDEL _XG=120 | ruxranzy sy

| UHECKED_BY ] APFKOVED BY

REVORT No. R107-01% FAIRCHILD ATRCRAFT DIVISION i FAGES| PAGE 2 )] 5

' #summ:.._.........a.s_sm FLIGA? ORITERIA - PACK OFF R B

Toipival tail load for a side gust of 50 3z &t
vod = 265 with initiel e = O.

q = 179.6 St = 1.020 figure 65 reference (1)
q

A = = .28 = 71.%°
S e R >

O(yt Z 0« 7.30 = 7-30

B gy Ooyg 3 -T5(-056%¢ + .0269 d) = .3066 for Sy = o0

L Lvr=7vt°0"!qx&q.t x 8y
= 3066 x 179.6 x 1,020 x 99.6
= 5594 ibs. (esch vertical tail)
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xﬁ-leol PREPARED BY CdE( hED BY AFPPROVED BY '
. park 1 Hay 1943
_BASIC FTLiGHT CRITERIA - PACK OFF e | REVISED
1
PART 311D {CGont.) i1
1
i
Vertiocal Tail Loads for 5° Yaw at VO’b = 331.3 wph
C. G. Location 14 3 24 4 5 7 ;
on, . 00278 . 00289 o028y .00293 '
Cyn -.00276 -.00286 -,00281 -.00293
q #/sq. ft. 281 281 281 281 .
Le/e 1.016 1.016 1.016 1.006 '
T
dro -6.95 -6.8 -6.84 -6.76 ! !
X yto0 Y. 327 L.327 b, 327 ! L.327 |
7wt Ocyp L0415 .05k L4374 * . 0U535 5_ y
Lyn 1be. 173 1267 i 124k 1290 ‘ ;
Vertical Tail Loads for 5° Taw At V(J" = 331.3 mph with
) Zero Rudder Deflection
C. G. Location 143 28 b 5 1
CHpp o078 Mook L5 .0028k .00293
Cye -.0119 -.01156 -.01185 -.01158
Oxy -,00914 -, 00870 -.0050%
q #/sq. ft. 281 34 281 261
ave/ 1.016 1.016 1.016 1.016
dr © 0 o 0 0
o y® u, 327 L, 327 L, 327 b, 127
7 v+ 90yq .182 182 182 182
Lyp 5150 5150 5150 5150
p—
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PART III-E
2. Rudder Tab Loada

Budder tab loads wers determined for maximum tad deflection
at ¥p (313 =ph).

For both rudder trim tab and rudder spring tad the loads as
determined are maxizum lcads. ¥or either tad the loads dia
not excesd the minimum design load of reference (2).

It is therefore advisable to design to the minlmum specification
value of 50 lbe. per sq. ft. for snch tab.
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PARY 1ll-k=1
1. HRudder Trim Tap
Using the suzs load distridution for the rudder triz
1ab as for ihe elevator irim tab[loading as spscifisd
v referenca {2)]the ruddsr trim tab loads are deter-
mined for wmaximum defleciion at Vp (331.3 mph).

The rudder triz tad hings moment is determined as follows:

nrtt = 4__°_“Ln..

J s
ddres e XX &q‘i x gy X oryy

Sryy ® 3.01 aq. ft. Oryy ®  .673 ft.

Sr¢¢ maximm s 150 page 17 reference (1)

LTI -.0043 per degree pags 246 reference (1)

d5rgy
@ = B0 ayy 4 1.026 figure 65 referencs (1)
q
Brey ® (-.00u1}(15)(20) (1.016)(3.01) (.673)

E -3801‘ ft. 1b.

Nrey @ - Brys 128 1bs.
s E )

Pyt . o2 .
frit z.m

42,5 1bs. per sg. ft. of

Viiw i-b aiea
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2. Huader Spring Tab

The ioad on the rudder spring tab is determined for the
saze oonditions of maximum deflection and Vp (331,73 mph).

The rudder epring tab hinge momeni 1s determined as followst

El'.t = ._d,-o_al'.sk g l'.g X QX Qyg X Sl‘.t °r.t

db,-.t
Sr.t = 1.66 sq. ft. Orgy ® +673
Sr“ maximua = 17.5° mage 17 reference (1)
’ -—ﬂrﬁ = =.0043 per degree, rage 245 reference (1)
d8rg
e 3 280 Yi = 1.016 figure 65 reference (1)
q
Bry, = (=.0043)(17.%) (280) (1.016) (1,66) (.673)
2  =23.8 ft. lbe.
Frgp T _Hrgs s 79.5 lda.
-T4/9 x .673)
u
-:'r—"i - -]‘L; L7.8 1b3. per sq. ft. of
Tet Levo spring iab area
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g'iuhieﬁ:« . BASIC FLIGHT CRITIRIA - FACK OGF
Aaviniem 7o Y ™ Tagm nory.

The rate of roll is calculatsd as a function of aileron deflections
and of the dynemic prsssure due to free stream velociiy.

The rolling moments are calculatsd for the ving slone and

are due primarily to the opposed deflections of the ailerons,
The wing and ailerons on the XC=120 airplane are identical to
those of the C-119B airplane. The constants and dats required
for rate of rell aquation are developed in Part IV-B of referense
{5) and the final eguation is as rollows:

|
|
\
|
|
‘ PART IV -
|
|
|
|
|
|

P Bv (133,435 ¢ 66.497 q ¢ .0021T9 & —) :
’ 2y a (345.708 = 349342 q = 2.5704 x 1075 Q2 =) ch ﬁ
-(363.465 - 159607 q - 2.825¢ x 10~5 ¥ =) §p :

deflection the other funviion may be determined in terms of
q . The relationship of up aileron to down aileron is ghown

‘ Thus given either the wing tip Lelix angle or one aileron
in figure 37 of reference (5.
|

RESTRICTED




L!‘”’“RT o R107-014  FAIRCHILD ATRCRAFT DIVISION 5 Pk PAGE g

OF FAIR(HIID ENGINE & AIRPLANE OUWHPORATEI N
A e e e e

——— =

i svvay Av=AiEY | PREPARED BY | {4& hED BY | APPRIVED B2
1|
9 pave 1 Mpy 1948
Sehject;—.  BASIC FLIGHT CRITERIA - PACK OFF e — .| REVISED
FART IV-B
A, Dasion Oriteris Ramiremante for Rall
. Z agnire ¢
Raferance (2) aneniflae m u*lno ®ip haliy angla of .OF
degrees per apcond et .8vg and Ol‘ degreel per second
at Vp.

For the XC-120 airplane, pack off, VH is 265 mph and Vp

is 331.3 mph,

For .8VH equel to 212 mph 8 = 114.9 1bs./eq. ft. Substituting
full ailesron deflections { onL = 129 and S'B = <249)

in the above equaiiin we obtain

p B
=5+ = .05 for 212 mph
)
ﬁ FPor Vp equal to 331,3 =ph the following compressidility correction

for dynamic pressure was used.
Vg = v, (1 - H)'i

where N = _79_
c

Kach muaber

=
"

Vo ® velocity in a compreseible fluid = 331.3 mph

C =3 velocity of sound

¥y = equivalent velocity in sn incompressidle fluid
Then H = .4354% and V4 = 349.2 mph

and ths dynamis preasurs for 331.3 mph corrected for comprese~
1bi1ity is 31.9 1bs./eq. ft.

For

el

By 2 015 at 331.3 mph

n
-

é.x = =5.49° and 5‘.[. s L4, 789
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PART IV-C

0.

4ilerop Loadsy

The aileror l:zndz Ciu wne X0=120 airplane ot 8 ¥ sve

sst tsd from the Cauiw rhuwn in Farte Iv-D of refersace
{5) which shows a%leron loade on the up and down ailerons
p P

r various load facteors and 1lift coefficients at 200 =ph,

The maximim loads occur on the up Aileron (-’)lg » -24°)
and ars plotted on figure 7O versus 1:7i coefficlent. The
load for 212 =ph were obtained by ratioing the loads to the
dynamic pressures, and are shown ou the szaxe figurs.

The aileron lozds for .8 Vg are am follows:

Oross Weight —BT&;_C)EO—]-.I:;: -]
Vo 2 212 mph dag = -gho ,
n ] +1.0 ! +2.0 -1.0

Cy I . 3246 .bLg2 -.3246
Load, 1bs. | -1446 __Tikos | %y |
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“he aileron loads for Vn are ales hrwad on data shown
Part Lv=D of reference (5} which shows the lcads on
up and down allerom at Vp for the 0-110E airplans {

th
N3 mpal
Thess loads are shewn plotted vereus alleron deflection on
figure 7/ fzr speed of 313 mph and 331.3 moh; 1loada at
331.3 mpk being obtained by raticlng the loads to the dynmamie
pressuies,

The alileron loads fcr Vp are as follows:

Gross Weight 54,000 1bs, viC s 331.3 aph
5. T L ¢4 -5.49
n 2.0 2.0
. Load, lba. | 635 ~1510
&
The maximum aileron lcad is =1515 lbe. and ocours at virs 212 mph
n 3 -1.0 dag = =2u0 (dap = 129)
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PART IV=D

D. 4Adlerog Tab Losds

The aileroa 7l
defleotion at Vp

T™e aileron trim tad hinge moment is dstermined as
follows!

40 { E .
-——&n a .‘t xq x ).te x “‘tt

d dagy
..‘.‘..?l.‘.n. a =.0022 figure 13, reference (1)
ddlt‘

aren 3 Sg., 3z 2.72 3q. ft.

span = batt = 43 inches

chord aft of hinge line o, = .666 fs.
gt

maxizum deflections ® & 15°

Using the chordwise tab loading as specified in refersnce
(2) the tab ioads are determined.

e i Hy = tab hinge muent
’ L\\ , e AT E; = pormel force o tab, lbs.
Jn.rs A \/\ — ¥y = force arm
e b 4, Y S A = graa
| 7 3 -
yumt ———2'- a-j Z A
i Y
| /C.. et = 666 —l
From Above Datat
-y Bt = Hg
e = -& - T
ht' 2 -4/9 x , ft.
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Subject - BASIC FLIGRT CRITERIA - PACK OFF . |
PART IV-D (Cont.)
Calculating the ninge moment
Hayy = (-.0022)(15) 280.7 x 2.72 x .666
= =1€,80 ft. 1ibs.
Bayy = -3.3 B
s -3.38 x -16.78
s +56.72 1lbe.
So
J 1bs./eq. ft. = .:%.Z% 3 4 20.9 1bs./uq. ft. of tab area
< -
Sinco the maximum loading is lese than the ainimum specified
design load of reference (2), desiga load will be the minimum
specification valus of 50 1lbs. per esq. ft.
)
K
-
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PART IVeDw2
2. Aileropg Dalance Tabs |
Alleron balance tabs iy checked for the twc design |
cunditions investigeted in Fert 1¥=3 ac Ioliowve: i
a. PBv : ogatVI0 e 212 mph
2V \
b. pBe . ,015at VW= 331.3 mph
2y
Tae following phyeical characteristice of the aileron 3alance
tabs are from referesnce (1).
Sapt =2 2,74 eq. ft.
o« Q.bt =2 .666 ft-
Maximuz deflsctions = 360, =-1£°
Using the same chordwise lcading as in Fart IV-D=l
By = =3,33 Hg
The hinge moments for various deflections are calcvlated using the
following equation: ;
d CHg i
z _aht J x qgx3S X Gy I
Hone PR apt * 91X “mpy bt
v o q $ ‘< T T
Al on da
mph i/!t-a leron Part IV-B bt a B‘bf-. E.'bt‘_ x-'b@ &btn
Fig. 14 ¢ dabt £, 473.1 1ivs. [$/re.€
N L Ref, (1) i N #_\_____w
212 115.0 | left +12 -22.25 -.0007 | 7.9 '*35-52 '?&79
212 115.0 | right -2l +32.5 -.00L7 | =11.5 39.19 | A".p
331.3| 280.7 | left 4,78 - 7.76 -.0017 G.7; ?i-ﬁ; i éoB;
331.3[ 280.7 | rignt | =5.4 8.3 | -7 |-7eEs | BT

Since the maximum lomding is leas than tha minizun speocified aszign
load of reference (2), design will be to the miniw:» specification

valus of 50 1lbs. nar eq. ft.
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